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T being a fort of difparagement to things 
tvbich are evidently very good^ to fay 
much in commendation of them ; I fhall 
therefore^ t« juftice to this booty give but a 
very fhort account of it. 

It appears to me^ upontheperufalofttj 
to he a curious piece : it is clean, methodir 
cal, and handfomely dreffed^fo plain, 7^^/ 
the dulUfi perfon may teofii by ity and fo. 
complete, that he need learn no more% 

The Author (vuhoever he ivasj hasnn 
this treatifi gone much beyond the bounds 
nvhich the common tvriters of this Science 
ufe to advance to. 

jind though many of the pradtices he 
delivers^ ex. gr. the making of Loga- 
KiTHMs, Interest, and Combina- 
tion of Quantities, are to^ be done 
nvith greater advantage and exaSlnefs^ by 
the help of iiiperior methods, as Alge- 
bra, cS'r. ; yet take him purely as an 
•Arijthmetician, and he has not only dme 
morcj and much better^ than Wingatc, 
Cocker, Leyburn, or any other of the 
writers in our tongue^ but indeed all that 
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*iv To the R e>a D E R* 

can be done by Arithmetic. And therefore^, 
if no other book mthisfubjeSi comes out till 
this performance is really mended, L am 
fatisfied nvejhall have no netf^ book ofAritb-^ 
me tic veryfoon* 



T Have perufed this book; and finding 
■*■ it very well done, recommend it tp 
iueh as, defire a good knowledge in Arith- 
yaetic*. ^ 

From my fchoot 
i;i Fofter-Lane, "- C. SnELE,,. 

March;. J7i5 
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A RI TH ME TI C, 

B © T H 1 M 

THEORY and PRACTre^. 

I * 

The INTRODUCTION. 

SECTION I. 

Containing the general Pracogmta» 
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RiTHMETic is an art Or fcience tliat 
teacbeth us the dexterous handling of nuoap 
bers, and contains three braache^f 

rVxjLGAR, 
viz. < LOGARITHMICAL, 

(^Analytical. 

2. For the well managing of which, the Jrailans^ 
as may be fuppofed by their way of reading, inventedl 

. thft following fyrobols or charafters, commonly called 
^ig^ts, (as may be re^ fan ably guefled, from the^ng^rs 
of the hand), which, though few in number, ace 
iufficlent for managing the vaf^ft calculations. 

See here thAr names andeharaSieri* 
.123 45^7^9^ 

3. The cipher, null, ftandiog by itTelf, fignificth 
nothing; but being joined with other numbers, in* 
crenfetli or decreaJcth their value; and is indeed the 

• bcgiaRing of all number, as wc (hallelfewh^redemon- 

A ftrat^. 
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ftrate, contrary to what Tacquet, and fomc other 
modem artifts affirm. 

4. Number is compofed of one or a multitude of 
units, and is that by wlhich we fay any thiing isnttm* 
bered ; as i acre, 4 crowns, 7 days in a week. 

5. Of numbers arc feveral fores; as digits, arti- 
cles, compounds, whole, broken, mixed, 6cv 

6. Digits are fuch numbers as are onfler ten, >as 2, 

3> 4> 5f ^c. . 

7« Articles are fuch numbers as are compofed of 
a digit and n cipher, as 10, 20, 30, 6c. and are di- 
viiible by ten without a remainder. 

8. Compound numbers are fuch as arc compounded 
irf many numbers, as 144, 282, 1702, 1728, 6c. 

p. A whole number either contains unity, or fonle 
number thereof ; as 7, 21, 512, 2056, 6c. 

10. A fraftion, or broken number, is always lefs than 
unity; as ^ reprefents three quarters of any thing, or 
unity ; and -^j or ,6, is fix tenth parts of unity, 6c. 

1 1 . A mij^cd number is always greater than unity, 

. ^s 2^ reprefents 2 integers, and one half ef an integer * 
or unity, and 7^^, or 7 -75} fignifies 7 integers, and 
75 hundred parts of an integer or unity. 

12. According to the divifion of unity, a fraction 
comes to be ftyled vulgar or decimal. i 

1 3 . A vulgar fraftion is divided into two parts, one j 
above another, with a fmall line drawn betwixt, of 
which the lower is called the denominator^ and the 
higher the numeratory (hewing how many of thofc parts . | 
arc fignified by the fraftion. So if we divide unity 
into 1 2 parts, 5 of thofe parts will be expreffed thus, 

5 Numerator, ^^j ^^^ ^^^^ 7 ^nd fo Others. 

14. A decimal fraftion (which is the moft genuine 
and natural way of dividing unity, and perhaps the ^ 
moft ancient -always fuppofes the integer to be divi- \ 
ded into 10, loq, 1000 parts, 6c. as you covet pre- 
cifencfs in your operation. Hence the denominator 
being known, needs not to be exprefled, but you 

■• may 






The IiititoDUCTtOH. 5 

my place your fra Aion as an mteger, by takiogcare 
to prefix Its diflinguiihing point, or comma ; fo -^ 
will be expreflld thus, .5, and 1;^ thus, .05 ; 

■/^thus, .75r^<^' . ' . 

15. Numbers are fald again ta be ec^ual, unequal^ 
even, odd, evenly even, evenly odd^ oddly odd, com- 
pofite, prime, plain,, folid, perfect, harmomc, ^q^are9 
cube, i)c. 

i6» Equal numbers are fuch as contain an equal 
number of units* 

17. Uneq^iiai numbers are fuch whofe number oi 
units differ. 

18. An even number k fuch as may be divided in^ 
to t>vo equal parts. 

29; An odd number is (uch as cannot be divided 
into two equal parts. 

20. A. number evenly even, is fuch as is compofed 
oftwo even numbers. Such an one is 8; for 2X4=8* 

21. A number evenly odd, is fuch as is compofed 
of an even and an oddnuoiBer: fuch is r8^ compofed 
of 6 and 3> for 6X3=18; of 9 and 2, for 9X2=1 8,. 

22. A number oddly odd, is fuch as is compofed 
oftwo odd numbers: fuch is 2J, compofed of 7 and 
3 ; for 7X3=ax. 

23. Some numbers are both evenly even; and e- 
venly odd, as 24 compofed of 6 and 4, for 6X4::t:24, 
and fo is evenly even ; and it may be compofed of 9> 
and 3, for 8X3=24, and fo is evenly odd. 

24. Compoute numbers are iuch as are meafured 
by fonie other number than. unity ; fuch are 8', 12, 
X5» 25> 6c. 

2$, Prime or incompofite numbers are fuch as unity 
only meafuceth; fuch are 3, 5, 7, 11, 17, 19, 6c .- 

26; Plain numbers are mch as are made by the 
multiplication oftwo numbers,, as 12, 18, 36 ; the» 
firft made up of 6 and 2, and. the fecond of 6 and 3,. 
aed the third of 9 and 4.. 

27. Solid numbers are fuch as are made by the mul- 
tiplication of three numbers into one another : fuch 

A 2- are 
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ar< 24, made by the multip^id^tion of z into 3> ixito 4i 
and 60 made of 3 into 4, into 5; whence you may 
infer, that all plain and iblid numbers are compofite, 
.2ft. Perfcft numbers are fuch, whofc aii«juot p5rts 
added, arc equal to themfelvcs; the firft of which is 
6y whofe aliquot parts are 3, 2, 1=6'; the fecondis' 
11% whofe aliquot parts are 14, 7, 4, 2, 1=285 of 
thefe numbers are but few^ only nine in a hundred' 
thoufand millions. 

. 29. Harmonic numbers are fucb,^ that the aliquot 
p^rts of the one collected, make a fum equal to the 
other number. 

30* Square numbers are fuch as are made by the 
multiplication of fome number into iifelf ; fo 4 lis the 
fquarc of 2, 9 of 3, r6 of 4, and fo on ad infinitum, 

y 31. Cube numbers are made by the muttiplicatioit 
of fome number twice into itfelf: fuch a one is % 
made by the multiplicalion of 2 into 2 into 2j fiich 
another is 27, and infinite more., 

32. Numbers to one another may be termed ali- 
qliot parts, aliquant parts, prime, compofitj:. 

33. One number 16 faid to be an aliquot part to- 
another, when the firft precifely meafures the fecond : 
fo 6 is an aliquot part of 18, and 7 of 28; for d^ 
iheafures 18 by 3, and 7 meafures 28 by 4, 6r, 

; 34, One number is faid to be an aliquant part oF 
another number, when the firft meafures qot the fe- 
cond. without a remainder; fo 5 is an aliquant part: 
of 18, and 9 of 25, 6t. 

' 35. One number is faid, to be prime to another,. 
^yhen no number can be found to meafure both pre- 
cifely, excepting unity; fo 11 and 15 are prime to 
one another; fo are 13' and 36/ and many more. 

36. One number is compofite to another, when a 
number can be found that meafures both cxaftly be. 
fides unity: fuch are 12 and 36, 15 and 7S\ fince 
3 meafures the firft pair, and five the fecond, and fo 
in many more. 

' 37. Numbers 
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J7. Numbers to one znotj^.i^^ be faid Co have 
xeafon^. ratio, or ha^jjfude^^L^iypNaay be twofold^ el^ 
ther in rcfpedl' of qAi^x^ty of^iialUy . 

38^. In refpedk of quancicy, ic is confidered on|/ 
bec.wixt two numbers, of which the iirjft is called the 
antecedent y the (econd the confeqmnty aad U eithec^ 
equal, as 3 to 3, or /• to 7\ or unequal, which ma/ 
be of the greater to the lefs, as 6 to i^ or of tha lefs> 
to the greater, as 4»to d. 

39« Reaibn, as well of the greater to the lefs, as of 
the lefs to the greater, is fivefold, viz* firif, MukU. 
pie ; (ccondJy, Stiperparticutar ; thirdly, Superpar- 
Uens ; fourthly, Multipleji^effarticular ; fifthly, zndi 
hfljly, Multiplejuperpattiens, The three firfl of which. 
»re called Simple; thetwo'laft, T^jr^^ re^fon or h^i«- 
tude. To giv^ a name to their oppofites or contra-- 
lies, we joinr the prepoficion^^;^ then they are calU 
tiiSabrradtipky Suhjuperpartictdar, &c«. 

40/ Firfl:, Multiple vtzfon/i^ when. the antecedent^ 
or greater nurdber, contains the confequent or leik 
kumber, fome certainnumi^er of times,, without a re- 
mainder;, as 6 to 3, commonly calle^i i^</^/#; 21 tcx 
/, commonly called Triple reafon. Their oppofitcsv 
are of thelefe to the greater,, as 3 to 6, 7 to xi> duc 
k, fuMuple, fubtriple reafon. 

41^. Secondly, Superpartkular tczfony iswlitenthe: 
antecedent, or greater number, contains the confe-* 
quent, or lefs number, but once with a> fr&dilon,. 
whofe numerator is always unky ; fuch are^3 to z^, 
4*^^ 3> 5*04, &:. commonly caiicdSeJfui altera, 
Sefqtdtertia, SefqidqUarta, reafon or propoction:. it& 
eppofite is Suhfuperparticular, asof 2to^ 3:to 4,^ 
4, to 5, 6c. commonly caUe4-5«^^/^^«rtf,, -^^i^.- 
fuitertia, Subfefqiuquarta, &c. ' ' 

42. Thirdly,.. Superpartient reafon,. is when, the: 
antecedent, or gfcater number, contains the confe-. 
quent, or kfs^ number oncewith a fraftion,, whole nu- 
merator is always more than unity ;, ilich as 5. to 3^. 
jr to 4, ijc* commonly called Su^ydrJid^artiensifes, and; 

A 3;, Super tripoitWij^ 
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Supertripartiens quartos ^ &c. Its oppofite is Subfu-^ 
per part itns, as of 3 to 5, 4 to f\ or Suhjuperdupar*^ 
tiens tres, Suhfupertripartiens quartan, &c. 

-43. Fourthly,. Multip/e/uperparUcular rcalbn^ is 
when the aatecedent> or greater number, contains^ 
the confequent, or lefs numberj^. divers times with a> 
fradioD, whofe numerator is always. unity ; luch as 
9 to 4, or Duplafifquiquartay 9 to 2,. or Quadrupla^ 
fefquialtera, 26 to 5, or Qjdtaaplafefqtdquintaf &c. 
Its oppofite is, SubmultipkfuperparticuUiry as 4 to 9,, 
^ to 9, 5 to 26, ifc. . 

44. Fifthly, Multipk/uperpartietif reafon, is when^ 
the ant^eedenf,^ or greater number, contains the con* 
fequent, or lefs number, divers times \91th a fraQion,. 
whofe numerator is always greater ihan unity ; as ft 
to 3, convi(;ionly called Duflafuperdupartiens tertia r 
19 to 5, termed Triplafidperquadripartuns qtdnta, Stc. 
Its oppofite is, SubmtdtipkfuperparthnSy as 3 to %y, 
5 to 1 9, 6r. Under forae of thcfe five fpecies are 
comprehended all the variety that can happen betwixt, 
two numbers, in refpeft of quantity ; the fame holds-, 
alfo in fpaAbns, ^s well as mixed numbers. 

,45. In refpeft ctfquality,v which is only a Jlmili'^ 
tude of reafons commonly c^led proportiofiy it is con- 
^ lldercd betwixt more than two numbers : for though, 
the reafon of two numbers may be had,, as before,, yet 
a fimiHtude of reafons cannot be found, unkfs the^ 
rjumbers be more than two,, snd is threefold : Firft,. 
In refpcft of their^/^tfT^Mce. Secondly, Jnrefpcftof 
their Quote. Thirdly, In refpeft of both. Of the. 
firft fpringeth Arithmetical y of th« fecond^t Geome- 
' tiical;. of the third,. Harmonical proportion. 

46. Arithmetical proportion,, is an equality of dif* 
ferences ; that is to fay. When a rank of numbers, 
have one and the fame difTerence; and this is two^ 
fold, continued, or difcontihued. 

47* Firft, Continued; when of fcvcral the 2d ex- 
-^ceds or is lefs than the fiift, by the fame number of 

unit^ 
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units as the 31I exceeds^ or is lefs than the 2cl^ or as 
the 4th exceeds^ or is lefs than the 3d; <&c. So i^ 
3^ 5> 7> 9> ^i> ^^- are numbers la arithmetical pro- 
portloa, increafing: by two. And 16, 13, 10, are 
nambers in arithmetical proportioo> decreaiing by 3. 
And I, 2, 3, 4, 5, 6, 7, are numbers in arithmetical 
proportion, continued^ ixicreaflng. by unity ; and, 
theie are \Khat is commonly called arithmetical pro^ 
greffim. ^ 

48. Secondly,. Difcontinued, that is, -when there 
is the fame difference betMrixt the lil and the 2d, as 
there \% betwixt the 3d and 4th, but not as between 
the ad and 3.d. So 1, 3** 7) 9, are four numbers in 
arithmetical proportion. The difference of i and 3,. 
and of 7 and 9, being 2 y which is not the ^dHTerence 
of 3 and 7^. which i$ 4. 

49» Geometrical proportion<is an equality of ratios; 
that is to fay, w^en. feveral numbers, being divided 
by one another, have feveral quotients y and is either 
continued, or difcontinued. 

50^ Continued, when of feveral numbers the tft 
bears the fame rath, or proportion, to the ^d, as 
the 2d !doth.to. the^3d^ and as the ^d doth to the 4th^ 
Ac. ThuS: 2, 3> 4, 6y are geometrical proportionals 
continued,, fm^e there is the fame reafon of 2 to j, 
as of 4 to 6, eachr being Subfifquialtera*^ i» ;2, 4, 8, 
16, 32, 6ck are members in geometrical proportion, 
for the fame reafon ; and this is what is commonly 
called geometrical pfOgreffion. 

51. Second, Dilcontinued or interrupted, when 
fjie proportion of ihe i A to the 2d is the fame as tha^ 
of the 3^ to the 4th, but not of the 2d to the 3d. 
Thus 3 : 6 : : 1 6 : 3,2, are geometrical proportions 
difcontinued ^ 3 being contained in 6, as often as 
16 in 32, that is,, twice,, which i^ not the proportion 
of 6 to 16; and this is what b commonly called 
The Colrkn Rule. 

52. Harmonic, or mufical proportion, is when the 
ift term is to the laft> as the difference of the i ft and 

2d 
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2d to the difference of the two feft. Sb thcfe three 
numbers, % 3^ 6, are in muficul proportion, fince 
2 is to 6, as I, the difFcrence of the two firft, to 3, 
the diiFerence of the two laft. Th«s alfo thefe 4> 
»u^mbers are in harmonical proportion, viz. 2, 3, 6^ 
1 2 : fince the fiVft is to the laft, as the -difference o£ 
the two ill ft, to th« diifcrence of the two laft. 
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Thedtvtfion of a pound Ster line:. 
4 Farthings ^ ( f 1 Penny , 

rS ^ Crown 
I I i Ponnd 



12 Pence, or 
.3 Groats 
5 Shillings 
4 Crowns, or 

2c Shillings 



/ 




Noble 

Merk 
I Pound 



20 Croats 
6\r» and 8 
2 Nobles 

2 Angels 

3 Merks' ^g \ , 2 Pounds 
I MerkiNoblc I 1 i Pound 

240 Pence \ I i Pound 

( ;6o Farthings J y 1 Pound 

r 

The dwifion of a found Troy, 



, I 



rfi Bennv Wt 
^ J I Ounce 

01 



"240 P^ntijl*' 
wt> mak<; a.- 
I'nund. So 



24 Grains 

;ao Penny Weight \W 

1 2 Ounces f g J J^ Pound 7r. jwill V/di 

J Li Pound^trgr« ;sraini. 

jiverdu^oisy 



14 Oun. 12 Penny Wt 
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^ Averdu pois 

1 6 Drams 
16 Ounces 
I14 Pound 
2 Stone,pr 28 poujjd 

4 Stone, or $6 pound ^ 
8 Stone, or 1 12 pound i S 

5 Hundred 
10 Hundred 
20 Hundred • 
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'i Ounce 
I Pound 
I Stone 
^ Hundred 
^ riundred 
I Hundred 
I Hogfhead 
I Pipe or butt 
.iTunorioa4 



2j:i drimS 
make a lb* 

make a. C* 
wt. 28671 
dr. make a 
C wt. J584 
4^ make a 
(loiie, A> 
wiU S24 

Ottllttt* 



20 Grains Y 



3 Scruples l^ ^ / i 



I & Drains 
12 



^^ 



j4p6t hecaries W eight. 

96 drams in^a-pound^ 
2^8 A^uptes ki a 
pound, 57<So grdns 
in a pound. 



ft Scruple 
- Dram 
i^rams . {;. g 5 i Ounce 
Ounces J Ci Pound 



iV. B, Apothecaries compoiuiid their medicines By 
the weights ^xpreflcd in. the iabovc table j but thcy^ 
buy and fell their drugs by Averdupois wei^t. 



ton 



3 Jiarley-corns . 
, 4. Inches 

\ 2 Inches, or 3 palms 
: 3 Feet 
' 3 Feet 9 inches 

5 Feet 

6 Feet, or » yard^ 
5 ^ yards 

40 Perch, or t ja pace? 
8 Furl, or 3 20 perches 
3 Miles 






?i 



I lach 
1 Palm 
I Foot 
I Yard 
1 Ell^;i^ii/i& 



t^ooS^SarvN 
cor> make a: 
inUc^d33.5o 
Inch, snaket 
a.iniIe^jr28of 
reet make ski 
mile, 1 7601 



I Geom.pace yardsmake 



I -Fathom 
f Perch 
1 Furlong 
I Mile 
.t League 




paces make 
a mile, 32» 
perches 
make a. 
mile^ 



to 



The 
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^/of^ Meaji tre* 
Ci Quarter 



4 Quartcrb ( ^ j i Yard |i6 naUs one yarJ- 

5 Quarters r ^ M £H ^/ji^/j/Z' J20 naiU » ell EngVilbi 
i Quarters J l^t Ell Flemi//,\i 2 nails t ell Flemijh* 

__ DtyAIeafure. ' 

2 Tints 



2 Quarts 
2 Ponies 
2 Gallons 

4 Pecks 

5 Pecks 
4 Bufhels 
2 Coombs 

4 Quarters. 

5 Quarters J 






i 



1 Quart 

I Potde 

I Gallon 

I Peck^ ^ 

I Bulhel land mcafure 

I Bufhel water meafure 

I Coomb 

I Quarter 

I Chalder 

I Tun or Wey. 



2 Pmts 

2 Quarts 

2 Pottles 

8 Gallons 
; 9 Gallons. 

2 Firkinst 
', 2 Kilderkins 
42 Gallons 
'63 Gallons 

2 Hogfheads (Ions 
I 2 Butts^ or 252 gal- J 
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I Quart 

I. Pottle 

1- Gallon (or herrings 

I Firkin of ale^ foap^ 

X Firkin of beer 

I Kilderkin 

1 Barrel; or 36 gall. 

I Tierce 

X Hogfiiead 

X Pipe or butt 

X Tun 



TIME. 



60 Seconds 
60 Minutes 
,24 Hours 

7 Days 

4 Weeks (day • 
13 Months and one J 



[••3 4 



I Minute 
X Hour 
I Day natural 
X Week 
I Month 
Lf Year, or 365 days 



Sometimes. 
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Sometimes a fraAion is exprcfled decimally ; and 
in this cafe an nnit is fuppofed to be di^ded into lo 
^arts ; and every one of thbfc 10 parts^ into other ib 
parts; whereby unity is divided^ into 100 p^ts. A- 
gain, every of thofe parts are Fuppofed to be divided 
into other 10 parts, and then unity is divided into 
1000 parts ; tndio as far as you pleafe« 

in any decimal fi*a£tion, the denominator is not 
expreffed, but jinderftood ; and the numerator hath 
a point or comma prefixed, to diftingulfli it from an 
integer. 

So if a ^pund be divided into xo parts, 10 {hil- 
lings, or J, will be thus expreffed, -1%, or thus, .5. 

Again, if a pound Sterling be divided into ixk> 
parts, 5 (hillings, or :| of a pound, will be expreffed 
^"s, ^, or .25. 

Thus you fee the denominator of a decimal fra Aion 
may very well be omitted, becaufe eafily knoiyn, be* 
ing always an unit with as many ciphers annexed as 
xhere are places in the nun>erator« 

Note al/o, That ciphers placed to the left hand of 
an integral number^ or to the right hand of a deci- 
mal, neither increafe nor decreafe the value; but 
placed contrary work contrary effeds : for as ciphers 
placed to the right hand of an integer, increafe the 
^atue in a ten^ld proporiion ; fo ciphers placed to 
the left hand of a decimal fradion, decreafe the va- 
lue in the fame proportion* 

So 5 pounds, by annexing a cipher to the right 

i>and, becomes 50 pounds, ten times more than be* 

fore. So 5/. or lOi. by annexing a cipher to the 

r left hand, become .05 or i (hiiring, ten times le(s 

ijbaa before. But more of this in decimal arithmetic* 
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jfrt exptam^on if certain CRARACTmRtcr 
Signs m^ ufe of in this Wart* 

-*|-T) LUS, or more, the fign of AddiMtt\ and, 
JlT when placed becveen two nufnbers, fignifies 
that they are to be added together : as 5-|-^ denotes, 
chat 5 and 6 are to be added into ane fum. 

, — ^ MinuSy or kfs, the fign of Suhtra6iion ; and, 
•ixrhen It (lands between two numbers, denotes that 
^tbe latter is to be fnbtraAed from the former; as 
7—3, is 7 lefs 3, aod Signifies that 3 is to be fub- 
tra^ed from 7. • 

X Is the fign of.MultipBcation; and fignifies, when 
placed between two numbers, that they are to be 
multiplied together : thus 2X3> is 2 multiplied by 3. 

-7- Is the mark of Divifion; and fignifies, when 
two numbers su^e placed one above another, that the 
number above jpMlo be divided by that below: as ^, 
or 6^2, denote that 6 is to be divided by 2. 

2S The fign of Equality ; and, when placed between 
two numerical expreffions, denotes that they are e- 

J[ual between themfelvcs : as 7-f-3=r8-|-2, that is, the 
um of 7 and 3 is equal to the fum of S and 2. 

: Implies to, and : : fo is. They are marks of 
proportionality, fignifying that the numbers between 
wbkh they ^re placed are proportional ; as 2 : 4 : t 
t s 16^ fignifies, asa to 4 10 is 8 ^o 26. 



KUMEKATXON. 



n 



NUMERATION. 

II Y Numeration vfe know how to placc^ or give ** 
) juft value to any number propounded; which 
that you may do^ c^iervc the nature of the foBowing 
taHe. 
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Thoufands 
Hundreds 
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•a 
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4 i 
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3 
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• 5 


4 3 


2 
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y 



Iqi the foregoing table you may fee how each place 
exceeds the former ten times^ increafing in value to , 
wards the left band. 

The fitft pl«ce is the place of units^ the fecond 
tens, tbe third hundreds, the fourth thoufands ; and 
fo on as far as you pkafe. 

The denomination of tbe firft period, or of Ac 
firft 3 places, is hundreds ; the denomination of the 
fecond period, or of tlie fccond 3 places, is thou- 
fands ; of the third, is millions^ 

Tb<e fourth pieriod, if it had been annexed, would 
}^9ve been thoufands of mUjIons^; but in practice v^e 
have fcldom ufe for fo hv&im nupiber- 

B-: In 



H 



Numeration. 



In reading the numbers, it is convenient that the 
young learner ihould cxercifc himfelf in the fmalleft 
firft, andr5> prj^ceeifto thfe greiifcr, ulitil |u6 be JirfeA^I 

The value of 7654321, being the 7th number in 
the table, ^will be found to be in. words >c kng^i;* 
i^en millions, lix hundred fifty- four thoufaod, thfee^ 
Hundred, twenty-one* OF the fourth, to. wit of 4321* r 
the value In words at lengtfi will be, fouY thouf^ndl^i 
three hundred, twenty-one; and fo of any other. 

' And though the. former table go but to 9 placeSj^ 
yet it is fufiicicnt to find the value of any number, 
rthough it corifiH of 90 thou fand places. 

A ready ^ay in long numbers, is pointing the 
places of i^ilHon^ as in the hunniber underneath. 
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T A D D I T I O N. 

ADdition is the gatbcrins together of feyeral 
mimbfits into olie total mm. 

» 

. Jddifion ©/Integers. 

• ' • . 

Take Care to plac4 tmitj under tmits^ tens tinder 
tens, 6c. And fetr every 10, carry one to the ncxf 

place. • * 

To 



Addition cf^luT ZGKKS. 

« 

Example* 
To work this example, I begin in the 4216 . l 
nnits place, and fay, 7 and 4 is ii, and 2974 
6 is t7 ^ place 7 under thcplace af.uniciiy . 2967 
and for the ten carry i to the next places . i" - .. j »- f r 
then going to the place of tens, 1 fay, 101^71*0^ 
t that I carried; land 6 is 7, and 7 is.114^ -t — ^-— ?* 
and I is 15 ; fct down 5, -and cai*ry 1 : 
then I I carried, and 9 is 10^ and 9 is 19, and 2.i» 
21; fet down ly and carry 2 : then 2 I carried, and 2 
is 4, and 2 Is 6^ am) 4 is 10 ; ivhich being theUaft,, 
fet it alldown^ and the tdtaLfuo^wiU be 10157, as 
in the example may be feen. 



Ckhir txamfUi for prdiHice. 
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4 * 


4(5725632 

12082624 

37*90167 
34256782 

42167142 
46300001 
29067892 


3*T4^ 

f2l6i 

42164 

59786 

21214 


72900^ 

4678 

290 

46 

7 
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41 262 
J 2346 

71021' 

,42 1 6 

2:194 
2651 

3986 

7894 

6724 

: 167 

814 

672 

500 

27 

4* 
61 

7 



Addition 
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i6 Aidkhn of Mo n k y* 

In a^ition of numbers of divers denominations^ as 
Money, Weight, Meafure, ^c. 

We (hall £rft begh) with money, that being the 

moft«common. ^ 

Having placed the numbers given to be added, in 
their order> viz. Pounds under pounds, fhUlings un- 
der fiiillings, 'pence under pence, ^^. 

Then, 

For every 4 farthings carry one penny, for X2 pence, 
carry one (hilling, and for 20 ihillings carry one pound*. 

Example. 
Begin >vith the farthings, and fay, 

1 and a is 4, and 3 is 7, and x is 
8 farthings \ fet down a cipher, and 
carry 2 pence to the pbce of pence ; 
then 2 I carried, and 2 is 4^ and 7 
is II., and 8 is 19, and 7 is 26 
pence; fet dovrn 2, and carry 2 
ftiilKngs ; then 2 I carried, apd 5 
is 7, and 2 is 9, and 5 is I4j^^and 

2 is 16; fet down 6 fliillings, and carry i angel, 
which with the other 4 angels make 5 angels ; fet 
down I angel, and carry 2 /. Then in pounds work 
as in integers, and the ium will be 91 /. 16 s, %(f. 
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2t 


12 
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3<5 
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14 
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18 


15 
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9» 


16 
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.'^^^m^pf w« T.a.«Nr: nor 

Other exai9^k/ M ff^^^- 

■J* J. H. f, J. /. J. ^y 

42 j6 9 I 365 16 8 I 

36. 18 a I 5^1 XI 5 X 

.34 17' p. ^ 178 j8 8 a 

.16. ji6, 8 1 c4^i la 7 r 

.18 12 5 i» ' 3424 iz 7 * 



224 19 6 1 724 16 o 3 

,J40 I? IP * 



■^w 



♦ WI W 



\f. ^. 741 18 8 a 

17 •># ^178 'vt 8 a 

•Ml -7 "I: '^46 i<i 8 ft 

7 2-1^ 4^4 «^ 5 ^» 

M9 x8 8 95 



4 iz 5. d^ 



5177 «^^7 ^ o' 



% / ^ I. ? • 11 til '■ n .1 ■■ ■.-■.» 

' ; |ftyo«r fiiM bc1l»^/ 3N^'jnfey- ^^^ or divMk 

- ki P t^ par t s ; -an A tile- j>erts added^ t^getbdr/ wtt be.* e-^^ 
':;^ual to the whole^ -Which prove* the worlF.^ 

3^///o» 0/ TROY-W'Bi:eHT; 

Having placed jFOHrourtibers in Order, tbatis> eacb 
mndcr itsown denomhiation ;.then> for every 24graitis- 
.carry: opc^ penivii^ weighty for 2c peilny- weights cariy 
one ounce, for 12 ounces carry one j^ouekI. * . ^ : 

Example, 

Begin, with the -^Ins,. and fay, • 1 a Z^^ oz. p-w. gt\ 
gr. and 13 is 25, a^ 15 is 40, which 24 7 11 15 
b one pcmny- weight; and 16 grains;.. 36 5 15 13, 
fet down 16' grains, and carry one 64 2 14 12 

penny- TMdighc to the |^}a€e of penny- — ^ : - - ' . 

weights. In penrQ^- weights work as 125.4 01 i6- 
in ftiillings ; in the oimces wOrk ^ * ' 
in pence;, -end in the -potmds -as m 
integers, and^t-he t»tal wiU be 125 Ih.. 
402. ifw,k6^w 
.. - , B 3 ^Cther 



it MMtton o/, Weight, 







Other 


examples. 




lb. 

364 
142 

219 
ai6 


oz. 

7 
8 

6 

7 


pw. gr. 

17 II 

18 10 
10 14 

12 10 

hi. \ 


Ib^ oz. pw. 
4216 7 10 
1216 5 7 
7146 8 11 
2162 5 13 
-i; V ' il 


19 

°i 

10 

> 



943 6 18 21 14742 3 03 02 



Mdition 0/ A V E k D tr p o 1 s e- W sight. 

Having placed yOur numbers ib their true places ; 
for i6.4ratns carry one ounce, for 16 ounces carry 
one pounc^for 28 pounds carry ope qaarter, for 4 
quarters carry one hundred weight. 

Examtk. 

Begin with the ounces, and fayi C q. lb. oz. 
io ounceS'And 5 is 15, and 8 is 2,^—^ a* 11 8 
fet down 7 ounccs^and carry i pound 14 i 17 5 
40 the pounds ; th^n^i po^nd I cer« 64 -8' ,19 10 
..^ied 4n4. 13 is My.and 1^7 is 3 1, aod ■ . ^i 

1 1 is 42 pounds^ which is i quarter 115 2 14 7 
and 14 pounds; fet down 14 and ■ ' 1 ■ ' 

carry i quarter. In the quarters 
work^as in the farthings^ and in the 4)undred$ as in 
integers^ and the fu«a M^iU be found to be, 115 £*• 
2 q. 14 lb. I-QZ.,, . ; . '-''.. . .0 







Otber 


eiamplet. 
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oz. 


dr. 


C. f. 
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oz. 


7' 


11 


10 


I49t 2 


II 
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3<5 
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12 


678 I 


14 


10 


»4 


5' 
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10 
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»4 
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176 1 
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173 6 II 1601 3 15 



There 



QlteftiM bt A Dfi 1 1 1 ON. . 19 

There aie other weights and meafures : but be that 
tinderftands thefe, cannot be ignorant of any other. If 
lie but take notice of the tables of weights and mea- 
IbreSy in the introduAion^ 'where he may fee how 
jauch of one denomiitation make one of another ; 
then the work will be eafy exSOtigh. 
. We Audi therefore fliew the learner the proof of 
addition, and fo conclude this rule. 

Proof o/' A D D 1 T I o N. 

Inzprof^ of Addition, add your, numbers downward, 

contrary to the common way^ carry as ufually ; fowill 

you avoid making a miftake in the fame place: if the 

total fom be the fame both ways, you are right, elfe not. 

J • Example. 

In Money. In Averdupoife-wcighu 

L /. .d* C. q. . Ih. oz. . , 

. 146 7 9 142 2 II 6 

J62 14 1 178 I 19 10 

174 II 5 242 a 18 5 

, 416 3 ti 5 



Sum 68 J 1 3 4 
Proof 683 13 4 



Sum 990 .2 04 10 
Proof 990 2 04 10 



,^ . . Queftions m A D D i T i o n. 

A man at Manchejier demands how far to l/mdonP 
and was anfwered. From hence to Derby is 38 miles^ 
thence to Harhorough 3 2 niiles, thence to St Mhans 46 
miles, and fo to London 20 miles. 

What is the difiance from Manchejier to London f 

Facit I j6, as in the work. 4* 

ao 

V 

Aa 



w 



Qwf/tim4 inr^A^^iTio^^ 



An ojd man's suge was. re^ulre^d ; and hm wx^ 
fwered, I have 5 fons and 3^ daughters; betwixt 
the birth of each of my {our was 2 years ; boo 
^twixt my laft fpn aQ4/firft daug^tr£4 years;^ 
^nd 3 years apiece betwiiist the reft f^myd^uf\>> 
ters; in my 20th yeai? was myf &&f(m^om, 
lind that is the age of my youngeftiiacighimr«. 

' What is the father's age? . 

AnTwer, Sixty years. ' ., > 
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S U B^ T R A C T I p N. 



;^^ 
r.-^^ 



BY Subtra^kn we.I^d the d^crencc of .any tm^ 
nCimbers; by taking ordra>^ing the lefier/roi; 



_ . »g}'tne leller/roiae 

the greater, \vhereby the difference vi^Uk^pjjicaR 



Subtrd^ion tti iNTici^RS^ ; . .,^.q 
Take care to place unitsynder units,tcns under tens ;^ 
and in cafe of want^ in iubtrad^ing^ borraw JQ^^aj^ 
for evcrjr ten fo borrowed, pay one ih the pejiLt place. 

■ 'TIT Am P L E. s^ 

Bought 7 1^(5 bundles of yarn, of which I Jbavdjbld 
'1693 out :^gatn. What remains to fell? 
Place your numbtrs as in the marginji 
'and beginning at the right hand, lay, 
2 from. 6 and there remains 3 ; 9 from 2 
rcannot,but 9 from 12 (for borrowing 
IQ makes .the 2 12}, reft 3; then go 
on, faying, i I borrowed and 6 is 7, 
from I- 1 cannot; *but 7 from' 11, reft 4 ; Liftly, i I 
borrowed -and i is 2 from 7, .reft 5 : fo will the re- 
mainder be found 5433, as in the work. 



Bought 71 li? 
Sold idy^^ 



Reft 



5433 

— r^ 



^traiHtm q/" M o k £ Y. 21 

Other examples for practice. 
Lent 467236 From 6725426 
Paid 4 1 406 j Subt. 6109S26 



Lent at one time 4246462 A 
■at another - x 242 16 
at another ^2142 

at another - 4215 

Lent in dl 4437^35 

- - .-^ 

Paid at one time 1 263 1 25 

.at another 64216a 

at another ^2425 

. Paid in all 1987711 

m 

": Reft to pay ^ 2449323 






In this laft example I add the fums lent into one 
fum*^ and likewife what was paid'; then fubtr^Aing as 
before, the remakkder will be found to be 2449323. 

SuhtraClhn in Money. 

In fubtraAion of numbers of divers denominations* 
^e /hall, as in AddiAon^ begin wk6 money in liie 
firft place, aiid of the reft in their order. 

Subtraction in Money is not much difFerent from hh 
tegersf only note, that having placed your numbera^ 
right, the lefs under the greater, and pounds under 
pounds, (hillings under (hilltngs, 6c. you muft in cafe 
of want in the farthings, borrow 4, or one penny; and 
in the pence borrow 12, or one (hilling ; an.i In the 
ihiilings, borrow 20 (hillings, or one pound, remem- 
bering always to pay what you borrowed to the next 
place, by calling the lower figure one more than it is. 



«l 



Stiitra^im cf M o n ^ y» 



' EXAMPLE. 

Begmvithtbefi^rtbingsaad , . /. s. d. fv 
izjf % farthings from i 1 caxi* Lent 6y 12 07 oi 
not, bur 2 frmn^, reft 2^ and Paki 18 14 09 o^ 
I is 3, vf\kit\k fet down ; then go . ' 

to the pence, faying, I borrow- Reft 48 17 09 03 
cd and 9 19 1 0, from 7 I cannot, ■ 

but 10 from 12 reft 2^ and 7 is nine pence^^ which fet 
down^ then prncffpd to the ftxillings^ and fay, i (hil* 
ling I borrowed and 14 is 15, fjrom 12 I cannot, but 
from 20/jeft 5t atid 1 2 is 1 7^ which fet down ; and 
^ing to Uie pounds, work as in Iptegers^ and the 
remain wi}L he 4S /. 27 /. gd, ^g. 

1 XiilMr examples for praSJce. 



Lent 142 26 9 X 
Paid 75 -.13 .8 « 


t s. d. 
t^nt ^16 j6 7 
Paid 198 14 2 

1 • ' ■ . 




" /. J. rf. - ; 


« 


'i '1 ^ 

3« 18 » 


• 

Lent at fevfral thnesi, < 


«4 ly 3 
9* M <^ 


' 


71 i* '» 
83 «6 7 


_ 


,«4 14 a 




Paid 333 ti 5^ 


Reft to pay 

a 


« 


Subfra^lon 



Suitra^tpn / T ifi b V- ^ e t g h t. 

Jh StAtra^on^dfTtoy^vjeight^ iticzfe oF want, in 
t]}e grains, borrow 24, in the penny«weigfats ao, in' 
tfa« ounces Z2, and in tile pounxfe as. in Integers ;'re» 
i p f mboring fett ie-pay what you borrow tothe next 
place. 

> B e gin wit h the -grains, • -Uh.^. fw.gr. 

and fay, 1 6 grains from 1 4 Bonght 672 11 12 14 
grains I caasot, hot 16 Sold 149 t> 8 13 16 

from 24, reft 8, and 14 ^ 

i»t2j Which Tet dawn j Reft. 523 x^ 18 iz 
then proceeding to the ' • "" ' ■ . ■ W k. 

pennyweights^ tlia*e yeu ma^ work as in MlUngs, 
and ip the ounces as in pence^ and in the pounds as 
in integers. 

Other examples. 
L oz$ pvj, gr. /. oz. piv, gr. 

Bought 674 7 04 10 Bought 4216 5 07 II 
Sold 194 8 II 06 Sold 19B2 8 10 14 

^11 I ■ I I ■ ■ I., ^ < I ■■■*■■ in ■■ 

Reft Reft 




Subtra^ion of Av E Kt) xi P 01 s K-vr E i o HT. 

Having placed your numbers io order, as was inti- 
mated before, fubtraft as ufually ; but in cafe of want 
in the drams or ounces, borrow 16, in the pounds 28, 
in the quarters 4, and in the hundreds as in integers. 
Begin with the oui^des, C, q, lb» oz. 

\^ and fay, 8 ounces from 5 bought 142 a ii' 5 
ounces I cannot, but' 8' Sold 79 3 10 8 

from 1 6 reft 8,and 5 is 13, • ' 

> which fet down; tlieh 1 1 Reft -.'c62 .3 013 

borrowed and 10 is 11, ^ * '• 

which fubtraAedf from"!*! fcH o^ which fet down ; 
then proceed to the quarters, where work as in far- 
thtngS; and in the C^s work as in integers. 

Other 



1 



24 PrcCf of Sv BTK A CTtON. 

Other examples. ' 

C q. lb. C. f. ft. oz. 

Bought 436 z 19 Bought 144 4 14 ©5 
Sold 198 3 25 Sold 79 3 '9 10 



'^m^m^tm 



Reft Reft 



Proof o/StfJTRACTI ON. 

To prove Sub tr aft ion, do thus; add the fum to 
J§^ fubtraftcd to the remainder, the total Awill be equal 
to the number fi om ^wbich you were to fubtraft, if 
your work be right. 

Example in money. 

/• s. d, 
Lent4i 16 09 
Paid 18 16 in 

Add 



Reft 23 19 



-1 



Proof 42 16 09 



Jn Troy Weight. 

lb, oz. jkm;. gr. 
Bought \4% iz II 14 
Sold 79 08 IS 17") 

«. yi ^ - •^ Add 

Reft ,63 03 IS 21 



■MP 



Proof 142 12 11' 14 






7* 



Quejlions in S tr b TR A c T i o n. aj 

A l)ond dated in the year 1^85 ; How many yeara 
4iBB fytnt this prefent 1765? - 

From I76y 
Subt. 1685 



jRcft =80 years, dicanf«rcr. 



The author hereof was born in the year of our 
Lord 1660 ; How old was he in the year 1753? 

From 1753 
Subt. 1660 



••^iWMvai 



Reft 93 years, tfaeanfwcr. 



What number of pounds, fliilUngs and pence, ad» 
ded to 34 /. 16 /. 9 d. 1 ^. ^vili make 200 /. 

/. /• a* ^» ' 

. From loo 00 00 00 ' 
Subt. 34 16 09 01 



As 03 02 03 ' * The anfwer. 
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MULTIPLICATION, 

BY Multtplicathn we increafc'o^ multiply one 
number by another, as oft as there are units in 
'cither of the numbers : and it ought to be perfeftly 
underftood by the learner, who would know any 
thing of Arithmetic ; thoufands of queftions in a great 
jnany parts of the Mathematics being refolvcd thereby. 

In Multiplication arc three numbers or hienibers 
to be well takeb notice of« 

Firjty The multiplicand, or number to be multiplied. 

Secondly, The multiplier, orniimbcr bywhidi we 
multiply. 

Thirdly, The produft or the number proceeding 
or produced from both. 

In Multiplication it hold?, 

As an unit : To the multiplier : : 

So is the multiplicand : To the produft. 

So if one yard coft 5 /hillings, what will 64 yards 
coft? 

Here one yard bears fuch proportion to 5 fliiUings, 
as 64 yards will bear to the produft. 

To work this queAion, place your numbers, in or- 
der ; as in the example following. 

TV. /. TJs, 
If I : 5 : : 64 Multiplicand 

5 Multiplier 
■ ' [pound*!. 

^- Product 320 Fafiit 320 (hillings, or 16 i 

Here I multiply 64 by 5, faying, 5 times 4 is 20, 
fct down a'cipher and carry 2 ; then five times 6 is 
30, and 2 Lcarricd is 32 ; which fet down to the left] 
hand, the cipher makes che fum 320 forthe produft: 
and fo many /hillings will 64 yards coft, at 5 /hillings 
the yard. 

JBut before we proceed any farther, it will be con*. 

vcnient 



V 



1 



venicnt to give you a table of Multiplication, wbkli 
the learner ought to get perfeAly by heart. 

/4 Tahte o/MuLTTPLtc a <r i o Nr 
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2 3 4 5 U 7 
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9 
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6 8 10 
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12 
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16 


1 8- 
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I2jl5 
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21 
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8 


13 


\6 20 


24 28 


^2 


36 


48 


5 


10 


'S 


20 


25 30J35 


40 45 


60 


6 


12 


18 


24 


30 


36 42 


48 


54 


72 


7 


M 


21 


28 


3S 
... 


4^1 49 


S6 


63 


'84 


8 


16 


24 


'32 


40 


48 

1 


J6 


<S4 


72 


96 


9 18 


27 


3« 


45 


54 


<i3 


72 


81 


(08 


J — 

1-2 ' 24 


36 48 


60 72 


84 


96 


1 08; 1 44 



The foregoing tabic contains the multiplication of 
the 9 digits, one by another, or by them (elves, to which*- 
we have added a column of 1,2 by the digits, for the 
ufefulnefs thereof; the reading whereof ifs eafy : for 
fuppofe the produft of 7 by 9 were required, look for 
a number at the top, as fuppofe 9, and the other, to wic 
7, in the fide, and in the angle or jneeti^ig is 63,^ the 
produd required ; fo S^times dwill be 48, look 8 in the 
top, and 6 in the fide, and in the angle of meeting" 
you will find'48, ao^d fo of any other. 

In inultiplicatimit mattereth not which of thenuni- 
bers is made the multiplicand, or whether the muU 
tiplier ; for the produf^ is the fame. 

Only it is m6re convenient to make i^helefs the mul* 
tiplier^ and then proceed to the work by the follow* 
ing rule : 

C % Firji, 



«--•%.;.... 



aS Multifikatim 0/ Integers* 

Firfty Set down the greater nuitiber, and under it 
the lefs; units cinder units^ tens under teas: then 
dravring a line under them, begin with the firil figjure 
of the 'multiplier towards the right hand, and by it 
multiply each figure of the multiplicand, obfervingfor 
every ten to carry one to the next place ; then proceed 
to the fecond figure of your multiplier, doing as be- 
fore, only you muft place your produ^ a figure nearer 
to the left-hand ; andfo groceecl to every figure, doing, 
as before, and removing every produA a place nearer 
to the left-hand ; then drawing a line under them^ add 
them as they ftand, and you will have the true produ£V, 
which may better be underftood by obfcrving the work 
of the following examples. 

Exampk the firft. 
By one figure. MuL 17 it Multiplicand. 

by f Multiplier. 

Having placed your num- ■ ' ■ 
bers as in the margin, fay, 7 12c 96 Pt'odu^\ 
times 8 \% 56, fee down 6 

and carry 5 ; then 7 times a is 14, and 5. is 19, fet 
down 9 and carry i ; then 7 times 7 is 49, and i I 
carried is 50, fet down a cipher, and carry 5 ; then 7 
times I is 7, and 5 I carried is 12, which let down, 
and the product is 12096. 

This queflion is the fame as if one had demanded,. 

In 1728 weeks, how many days? 

Or, in 1728 Lancafhire perches, how many yardsf 

Or, in 7 foot of timber, bow many folid inches? 
The aufwer would have been alike in all. 

Example the fecond. 
By two figures. Multiply ^421 Multiplicand. 

by 2^ MultipUet;. 
■I " ■■ II » 

Firftfa5',6timesiis6,which 20526 
fet down ; then 6 times 2 is 1 2, 10263 

fet down a, and carry.i ; then 6 — ^ r 

times 4 is 24, and one is 25, fet 1 23 156 
down 5, carry 2 ; then 6 times 3 

is 



Midi t plication oflnrxG^y^^ ^ 

IS i8 and 2 is 20, which fet down ; then beginning:. 
with the 2d figure of (he multiplier, Cay, 3 times i is 3, 
\<fhich fet down under the fecond figure from the right* 
hand; then ^ tim^ s 2 i$ 6^ whii^h.fet down; then 3 
times 4. is iz, f<pt down 2, carry, i; tjhen 3 tioKS 3 Js 9* 
^nd I is 10^ which fetdown^ and your .multiplication 
is-finiflied* But now you muft ^^^ the two produfts 
''as they ftand, as before taught 1x1 addition of integers^. 
and the fum is the true produ£V,: viz* *^?3 T56. \\' hen^ 
you bad, multiplied by 6, inftead of multiplying by 3^ 
you might have taken half the produft of 6, fettingit 
one place nearer the left hand, as you may fee. This 
queftion is the fame as if one ihouldafk, in 3421 yards, 
how many inches f 

Example tbt tbiviL - 
By 3 figwcf. Mid$iffy :i64Z MuhipUcaTdi 

/^ 23 L- Multiplier^ 
Firft fay, once 2 is 1^ . ..^r^zs^ — ^ 
once 4 is 4, once 6 is 6^ ; !i0s#A- 

once I is u Secondly, 3, 4926' 

time* '% is.6y I'time* 4v 35584 ': 

is 12, &; down. t}> carry '-r r- 

i>j QBd 3 tlmies $.is iSf 3793<?^2 Pfo&SI 

and 1 1 carried is 19, fet; 

down 9, and. eaFrjrt; thep 3 ri^nrs^ Vi^ 3,1^4 iiis 4^ 
. Then b^gip witb ifee |4fti%i)rf4.0l^ %>-» Jimcs 2 is 
4, and 2 times 4 is 8*^ and 2 times- (>• is ?2, go fw 
t.aftly> 51 times 1 is 2, and i«h 3. Tiiefe .three. pro- 
di|£ls placed ^ndaddod as in tho e^iatnplf^^give 379302- 
for the tru^ prc)di^6V* 

This qvieftiQn is the &f1^ as Vf one (HouHd aik^ In* 
,1^43 g^llc^ns of wine hpw^Mapy ftiJidmobeSs?. 

Thefe examples beic^g \itid^xii^A/ h':v'^U\K need- 
fcfs to explain any more ; only take* two or three for 
praftkc* 

C 3 - Ctfj^r 
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In the fecond example I contrafted my work by 
omitting the ciphers^ only keeping their places vacant, 
lo the third example I multiplied by 24^ adding 
two ciphers to the produft. 

In the:fourth example I added three cip&er^ to the 
multiplicand^ for i neither multiplies nor divides i and 
fo of any other. 

Muhiflication may be performed without any charge 
to the meqiory, by fetting down the whole produft of 
the multiplication of every fingle figure, whereby the 
carriage of the tens will be faved;. but the trouble 
of addition wilLbe the greater^ as in the work of the 
following esitoples will be jnattifeft. 



\ 



v/yTcrr examples jQr pracjicem < 

(I.) Mult. 41265 And (II.) 462725 
by 1728 by 2007 


330120 
82530 

288855 

41265 


3^39075 
925450 .! 

928689075 Prod. 


71305920 Prod. 


,^ 


(in.) Mult. 4672s 

hy 2400 


And (IV.) 123456 

by 1 000 


18690000 


Prorf/i23456coo 


93450 


* 


Prod. 1121400CO 


* 



EXAMPLE 



Multiplication ^Integers. 

EXAMPLE I. 
Let it be required to multiply 7825 

by t 



3^ 



45^35 
964 

54775 Pf^J' 



Firft, 7 times 5 is 35, which fct 
down; then 7 times 2 is 14, which 
fet down, i before 7 and 4 under it, 
and 7 times 8 i? 5^ fet 5 before i, 
and 6 under it. Laftly, 7 times 7 
IS 49, fet 4 before 5, and 9 under it, as may be Teen 
in the work ; which numbers added as they (land, 
mU be the true produ^; which may be proved' as in 
the coomion way. 

'Mult^fy 7825 

h ^ 7' 



Prod.S4775 

E X A M P L E IT. 
The work in this is the fatte ais the 
laft, only it is three' times repeated ; 
and when the produA of any figure 
will not make 10, place a cipher in 
the place, where, if it had made 10 
or above, the figure above xo muft 
have ftood, which may be feen in th^ 
work itfelf ! fo we will not trouble 
ourfelves, or- the learner, with any 
more explication. 

-PROOF. 
Multiply 4215 
By. 979 

37935 ' 

^95^5 
337^0 

3704985 



Multiply 42 V5 
by Zyg 

31045 
689 • 

21035 

847 
31046 

268 



3704985 



:,! 



Before 



! 



22 Mtdtiplic^ition of divers Dehondrfotidnf,. 

Before we make ^n end of nmltiplicatioji, it wiUbe 
convenient to fay fometliing concerning muUiplica- 
tion of numbers of divers denominations And firft, 
when one is of divers^ denomlnatioii^ $9dt^t<^ther 
an integer. 

E X A M PL E I. 

If a pack of yarn coft i^ L i% s. 9 A what wiB 5 
packs coft ? 

BegUi firft) with the leaft denomination, multiply- 
ing by the int^geri- fo proceeding ffom one detiami- 
nation to another, till you come to th^e grfitt^fi^'eAih 
rying ftill from o^e deno|hti|lii,tHm the parts belonging 
to the next greater. 

See the work. : 

So in the E^tnpU^. f Ay firft, 5 A /* d. 

times 9 pence is 45 pence, or 3 fhtl* 13 17 9 

lings and 9 pepce,^ftt4oWni9 pJsiKj^ 'A 5 

and car^ 3 fliiUings ; then 5 t\ta4B -a : - * r " . \^'^^ — 
5r Ihillirigs is 35, and 3 (hiUing^ ift 38 At^. 69 08 . 9 = 
Jhiilings; fet down 8 fhillinga ^^^ 
carry 3 angels y then 5 timei $ ang^l is 5 apd 3 is 8 
angels, fet down b, cipher, and carry 4 poinds ; then 
going to the pounds, wprk as iQ integers, faying, 5 
time^ 3 is 15 a^ 4 is $p^ fet down 9 and <^i ry i ; 
then 5 times 1 is S^^ ^ I carried is ^; which fpt 
down as id the wprk^ ati4 (he gafwer will be fp^od 
IP be 69/. Zs.'od. 

EXAM? L E 11- 
If I C of Tobacco coil 3/. 15 J. gd. iq^ what 
WHI35C coft? 

Here, becaufe it will be too tedious to multiply by 
35 at once, I multiply by the ratio's of 35 j to wit, 
by 5 and 7, for 5 times 7 is 35. 
Anfwer, J 32/. 11 J. 11 d 3 f. 

See 



Mubi^aHm of divars Derrnnb^ions'. jj 

See the work. 

So in the Exampb, I multipiy /. s, d. q. 

5 Z. 1 5 J. 9(i. I ^. by 7, the produ& 3 15 09 l 

k 26/. 10/. 4//. 3 ^. andtkhpFo** y 

rfuft 1 multiply by 5« The produft < 

will be as in the example, ^32 /• 26 10 04 3 
II J. 11^. 3^. ^hidiistbeaafwer 5 

to the queftion. i- -'- ' ' ■■ "' 

13Z II II J 

E X 4 MP L E III. 

At 17 s. yd. iq. the grofs, what will 78 grofe of 
ihcle coft? 

Becaafe I cannot fiad^t wo numbers, whteh miiki^ 
plied together make 78 : I take two which will makoi 
asnear 78.ai poiSiUe, to wit, 9 and 8, which multi- 
plied together make 72, which wants 6 of 78. Then 
Hioltiplying the £rft number given by 6, adding the 
produA to the hfl produ A before founds gives tbc 
swfwer to the qnefiioiv 

See the work.. 

- U s* d. q*. 

So^here I muttipJy its^.y^ . 12 07 i 

1 q. by 9 fir ft ; and that produft, - 9 

to wit, fi. 13/. 5^. I q.. I raul- ■ 

tSply by 8, which make 45 /. 7 /. 5 ^"i ^S ^ 

6//; aod tothisladdtheproduft 8 

of 1 2 x- yd. I q. multijilted by 6 ; *■■>*■*> ^ i^ * 

to wit, 3/. 15/1 7^^. 2f. and the 45 07 06 d 

fum i» 49/^ 3/. I </i ^q. the an^ 3 15 07 2 

fwer*. ' " ' ^ -^ ' ^^ •' 

49 03 ^* ^ 

*^ • » 

E X A M P I E ly. 
At 6/. 12/. sd. the bag>, what will 80 bags of cot^ 
ton coft? . * 

See 



34 Multiplication of divers Denominations^^ 

See thje work* 

Firft, I multiply b.y 8, aad that pFOr 6 \^ 5 

duft by 9> which makes 72, which & 

wants 8 of 80 ; and feeing the firft ■ 

produft was the number given, mulii- 52 19 4 

plied by <8, I add the two ptodufts to- '9 

gcthier for the anfwer to the quellion^ ■ 

which is 529/. 13 /. 4 </. 476 14 , o 

This example might have bc^» wrought as under, 
by niultiplying by 9, and that produft by 9 again, 
which makes 81, too much by one ; wherefore if fromi 
the laft produft you fubtraO the firft given number, 
the anfwer will be found as before. 

* Multiply by 8, and that produft by lo, gives the 
anfwer 529./. 13 /. 4 d^ much Shorter and eaher; and 
will for any number from 20 to 120 arifing by tens, 
to multiply by'the figures, and thea that proouA by lo. 

'iTake an example, where both number^ are of di- 
vers denominations, but of contrary kinds. 

i 

EXAMPLE V. 
At 3 h 14 /. 5 d» the C. what will 36 C. z q^ 14 /fc 
coft? 

• Seethevjork. 
/• /. d* f. • 

3 '«4 05 
Firft, I mukiplied by 9^ and 9 

that produ^ by 4, whicb makes 
36 ; then for the | CI took \ . 
the firft numbcir, which is the 
price of one hundred ; and for 
the 14/. I took the 4th part of 
the ^ (7.' which j numbers added 
togethei^ make 136/. ^s.6d. 

, 136 05 06 o^ 

Whea 



33 


09 


05 






- 


4 




133 


19 


00 




I 


17 


02 


2 




°9 


03 


2i 
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MtdtlpUcation of divers DenondnaHons. 35 

/^^^hen both are of unlike denominations, tut of 
the fame kind^ as pounds, (hillings, and pence, by 
pounds, fliiUingSi, and pence, you mud take good no- 
tice of the. following direAions : 

Firji, Pounds, multiplied by pounds, produce pounds* 

Secondly, Pounds multiplied by (hillings, every 10 
is one pound, the reft (hillings. 

Thif-dly, Pounds multiplied by pence, every 12 is 
one (hilling, the re(t pence. 

Fourthly, Shillings multiplied by (hillings, «very ^o 
is I (hilling, every 5 is 3 pence, and each one is a 
farthings, and 4 tenth parts of a farthing. 

Fifthly y Shillings rauldplied by pence, every 5 is a 
farthing, and each one 2 tenth parts of ^ farthing* 

Sixthly, znilaJHy, Pence multiplied 6y pence, c- 
very 60 is a farthing, and. every 6 one tenth part. 

The reafon whereof is plain in the following diagranu 
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36 'Mutiiplicafion (f divers Denoninatitms. 

1. Let there be two numbers of three denomiiia- 
tlons given, and let A F be the fqu&re or reAangle, 
made of the greateft denomination in both numbers, 
E K and B G two reftangies, made hy multipfying 
the firft4enomination by the ad ; the produd divided 
by an integer of the greatefl denomination reduced 
into the parts of the 2d, the quotient ihall be of the 
ianie denominatdon with the gr^ateiO, and the re- 
mainder of the fame denomination with the 2d. 

2. F L is^the fquare of the 2d denomination, which 
being divided by an integer of the greateft, reduced 
into the parts of the 2d, the quotient {hail be of, the 
Ikrtic denopiination with the 2d ; and if tliere he any 
rema4i?der> it mnft'be multiplied by a number, which^ 
in the 3d denomination, is equal to an intejger in the 
2d, tjie quotient (hall be of the 3d denomination: 
and if there be yet a remainder, it muft be multiplied 
by a number which in the 4th denomination is equal 
to an integerin the 3d, and divided las before, the 
quotient /hall be of the 4th denomination : and fo 
forward till the remainder cannot be reduced into 
lelfler terins. And thus W« have done with the f^uare 
or redlaiigle A C I L. 

3. C H and I O ar« twe reAangJes made by the 
roultiplidation of the funri of the greateft denomination 
given, by the fum given,; which is of the 3d inferioiit 
denomination : the prodjuft fliall be of the fame de- 
nomination with the 3d ;, and therefore if that produft 
be.greater than an integer of th^ 2d denomination, 
reduced into the parts of the 3d, it muft be divided 
by a number, which in tiie 3d denomination is equal 
to. an integer in the ad ; the quotient fliaH be of the 
ad denomination, and the remainder of the 3<I. 

4. G Mand K P are two rectangles made by, mul- 
tiplying the fum of the 2d denomination by the 3d 5 
and the produJl'teing divided' by one of tlie integers 
in the greateft denomination, reduced into the parts 
of l^c ad^ the quotient feall be of the fame denomi* 

nation 



^liticm with ^t sd^ and the remainder muft be mul- 
tiplied by a slumber which in the 4th denomination 
4s equal to aa integer ; In. the 3d the quotient /haU 
he of that 4th de4onnnai|oo> and the remainder ihall 
hit the numeirator of a fn^^ion whofe denomihatQr Is 
that former divifon 

5. I^fyj 1* Q.is the fi|uare ofthe jd denomination, 
which muft be divided, if it may be by one integer of 
the greateft denomination, reduced into the parts of 
the 3d ; the quofienc fhallbe of the 4th infcriour deno- 
mination, and the remainder (hall be the numerator 
of a fraftion, whofe denominator is the fame divifor^ 

This Dmgr^tm being well underftood, the multU 
plication of pounds, fhilUngs and pence, by pounds, 
•killings and pence, will be eafy; as may better be 
^een in the following examples. 

EXAMPLE. 

Let it be required to multiply 3 /. 5 /. 6 A by a I. 
1 2 J. 9 rf. 

Firft, I fay, a /. by 3 makes 6 /. 
which iet down. 

Secondly, 2/. by.5x.ist0, atid 
3 /. by 12/. is 36, whofe funi is 
46 ; which by direction the ad will 
be 2/. 6/. which fet down. 

Thirdly, 2 /. by 4</. is la, and 
3 /. by 9 d. is 27, whofe fum is 
39; which by dire^ion the 3d 
•will be 3 /. 3 i. 

Fourthly, la/. by^jA is 60, 
^hich by i^ircAipn the 4tK will S 12 9 q. 3 
be 3 X. which fet down. > 

•Fiflfely, t%s. by 6if. is jrz, and 5/. byjprf. is 
45, whofe fum is i 1 7, which by dircftion the 5th 
^fil btf 5 ^ 3 f • and 4.te|tths^ which fet down. 

D Sixthlj^ 



Seethe work 
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3 8 MtHtiflicaiion of divers Denoniinatlom^ 

Sixthly, and ]a(lly> 6 dl by 9 i. is 54, viYAch by direc- 
tion the 6th will be 9 tenths ; and adding all as they 
ftandy the fum Mrill be the true product ; vtz. SL 12 /• 
9</. Of. 3 tenths, as maybe leen in the work itfel^ 

Yoo may likevife obferve by the way, that when 
I multipliedby contrary denominations, I multiplied 
crofs-ways both ways, which in the like cafe the 
learner is to lake notice of« 

E X j4 M P L E 11. 

Xet it be required to multiply 2 /. 6 i by 2s.6d, 
cne pound being taken for the integer. 

2 Shillings by 2 Shillings isiakes 2 d. See the wcrL 
X f. 6 tenth; then 2 Shillings by 6 i*. d. s 

pence makes 12, and ^ ihiltings by 6 26 ^ 
makes 1 2 likewife ; the fum is 24, equal 26 •£ 
to id. oq. 8 tmhs: Jaftly, 6 pence, -^ — q. g 
by 6 pence^ makes 36, equal to 6 216 

tenths; which 3 numbers a(bled toge- .108 
thcr, produce 3 rf. 3 farthings for the 6 

true pfoduA, and the anfwcr of the — 

queftion. Thus you fee fractions rout 3 3 c> 

tiplied become lefs in the fame propor- 
tion as integers by multiplying become greater. , 

But if it were required to niultiply 2 s. 6 </. by 2 /• 
P d. and making a (hilling the integer, then the former 
direAions will not fit, but the diagram holds for any. 

. hut for this cafe take the directions following. 

I. Shillings by fbiUings produce (hillings. 

II. Shillings oy pence, every 12 is a (hiUing, the 
reft pence. 

IIL Shillkigs by farthings, each one is a farthing. 

IV. Pence by pence, every 12 is a penny, aiMl 
cach.3 a farthing. t 

V. Pence by farthjngs, each 1 2 is a firthing, and 
every three is a quarter of a farthing.. 

VI. Laflly, farthbgs by farthings each 12 is a 
.Quarter of a farthing. 

See 
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See the tuork^ 

E X'AMP LE UI. 

s. d. 

2 6 

2 Shillings by. %s., makes 4 /hitliogs, and 2 6 

, 2^. by 6 J. is iva, and 2/. by 6<^. is 12, ' 

fum is 249 which is 2 (hillings; then 6d. by 4 

6d. is 36=to 31/* So> the* product will be 2 o 

6 ihiUing^ jd* y 



Whdreby you may fee the value of ypor produft 
alterech according as youLtake your integer. 

Thefe dire^ioiu will not only fit for this^but mzy 
▼ery well ferve for the meafuring of boards glafs, 
6c. For feeing a. foot is divided into 12 inches^ andr 
jsvery inch into 4 quarters^ the fame direflions will 
fit, if inftead of /hillings, pence and farthings, yoa 
account feer, inches, and i[uarters. 

E X A M P L E IV. 

A piece of wamfcot is 8 foot 6 inches and ^ long, 
and 2 foot 9^ inches ^ broad. The content of this 
piece of wainfcot is required. 

Jnf. 24 feet, and fomething 
more, as b the work. 

Thefc rules will prove of ex- 
cellent ufe for thofe perfbns 
that underftand not vulgar nor 
decimal fradions/in meafuring 
fiiperficiai meafure. 
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S»e the work* 
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The foregoing examples being well confidcrcd, are 
iHfficient for the induftrious learner. We wiU here 
annex a contraftion or two, and conclude ' the rule 
with fonie praftical queftions. 

To multiply by an unit with ciphers was (hewn) 
. before, together with another contraaioi* or two ; (& 
we fliall forbear thofe, and name fome others. 

I. And firft to multiply by i i : 12 : 13, 6t:. at one 
operation. 

To multiply by 11, is but to fct down the mtiltl. 
plicand twice, the lower being removed one place eU 
tlicr towards the right or left hand. 

EX AMP L E. 

Multiply 4721 by ^ I, the produft will be Sig^U 
Place your numbers thus, 4721, or thus 4721. 

472X 472i 

• • • 

Prod. ^ 1 93 1 PyoJ. 51 93 1 

To multiply by any of the reft, is no i!nol-e hvtt to 
muhiply by 2, 3, 4, Sf'^c. and as you muhi])ly, to^ 
add that figure of the multiplicand which ftaads otk 
the right hand. 

, E. X A MP L £ 

Multiply 12345 by.y. 

See the work. 
Firft, I fay, 3 times 5 is 15, fet down 1 2345 Md.. 
f, carry i, and 3 times 4 is l2, and i 13 Mr. 

I carried is 1 3, and 5 on the righ^ha^d ^ — ^-^ — " 
is 18, fet down 8, and carry i ; then 3 160485P/W; 
times 3 is 9, and i 1 carried is 10, and- 
4 on the right-hand is 14, fct down 4, carry i ; then 

3 times 



CofOmSthm in M- v J- t i p-l re A'Titoiw^ 4* 

3: times 2 is 6, and t I carried is 7, aad 300. the right* 
hand b lo, fet.down o, carry 1^ and 3, times 1 is- 
3, and I I.carned.is49 and 2 Is 6, fetda^a^i and^ 
laftly aanex i, t>3iflgvth« firft figure in yoor muiti*^ 
Hiicand^.and your work is finifhed. 

Other examples* 
Midi- (^29004 MtL Md. 54i'^'^ ^^•• 

by i^Afr-^. by 16 Mr. 

i2785io76>« 86913.6 

av To multiply by in, no^ 113/ 114, 115, 116, 
<^. af one^0p«tration« 

To do which yoa iHnft-maUipiy Iqr iv 2> 3t 4y fur 
i&c. -and ^as you muKi^ljr, tadd thbfe two figures afi 
ypuK muki^caad whith ftaod to the right»haad» 

. EX A M^P L £U 

Mokiply 65432:1 by 115.: 

sue the ^ffrk. . 
fifttr It(ky, 5^mc8 r 195^ wfaieh . *54j2i Md. 
f4t down ; and 5 times 2 is 10, and i F5 Mr. 

i«is ri, fet down i| -cafry 1 ; jben— 

5..timed 3 is Y^>. and i I carried is 7524^^5 i?ro^. . 
1 6,> and 2:: on the right-hand is '&8> ^ 
aad I . beyond that is 19 ; fet down -tj^amihcany i ; . 
then 5 ttflles 41^ 20, and i I carried is 21, and 3 on 
the . tight-hand is 24^ and 2 beyond diatis26^fet 
down d and "csiTty 2 ; then five tfmes- 5 : is 25; and z 
» 27, and 4 oti the right-hand is 31, aftd 3 is 54, fet . 
ddwn 4, carry jj then 5 times 6'h 30,.^ and j ds 33, . 
and 5 is 38^' and 4. is 4^^ fet down 2y.xan:y4;; 
which fouir isiddtar d^rartd that to Si »n^es 15, fet 
down 5^: carry i ; .which i added-^ the 6j makes 7^ . 
-which iet 4owO| as in the work.; ^ 

D 3; Otbcrr 
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Other examples. 
Mult. 4246 JDy iii;'aad 64234c by 119* 
4246 Md. 642341 Md. 

Hi Mr. 119 Mr. 

, 47 1 306 Prod* 7643 85 7 9 Prod. 

' 3. To multiply by loi, 102, 103, 104, lo^j io6j^ 
6^' is no more than to multiply by i, 2^ 3, 4; 5^ 
i:c. and as you multiply, add that figure of your 
multiplicand that ftandeth next the ri^t-hand, ex- 
cept one. As you may fee in the example. 

Say^ 6 times i is 6, \ifhich fet Mid. 4321 Md^ 
do\m ; and 6 times 2 is 12, (et down hy . 106 Mr. 
a, carry i ; then 6 times 3 is 18, ->* f 
and I is I9> and i, which is the 458026 

next but one to the right-hand, is 
20, fet down o, carry 2 ; then 6 times 4 it 24, and 
2 I carried is 26, and 2 which is next Aat one, is 28^ 
fet down 8, carry a; to which add the next but one^. 
V^ich is }^ makes 5, which itt dpwn ; to which 
add 4, and your wOrk is finlihed : and the produ^ia^ 
458026. 

Other examples* 1 

Mid. 427005 Md. And 604150 

hy 101 Mr* . *y '^9 

43^75^5 65852350 

Many more contraftions might be added; but 
thefe being fufficient, we (hall defiJH apd^eak fomc* 
lUng concerning the proof of the rule* 

Proof 0/ M U L T I P L I C A T I O N. 

There are feveral ways to prove Multiplication j 
but the only proof is by diviflon; but that being not 
leatned, we ihall forbear that vay for the prefent. 
\' Another 



Proof gfMlTLTXPLICATION. 41; 

Another way mentioned by feveral authors is, by 
<^aftiIlg away the aines,, both in the multiplicand/ 
multiplier, and produfl. But this way being erro- 
neous, we; fliall. mention it no farther. . 

A third way, and that whicli. we (hall ufc at pre-^ 
lent, is by making Multiplication to prove itfelf, thus: 
Make that which was your multiplicand your multi^ 
plierV then multiplying as ufual, if your produft be 
the fame, your work is^ right, elfe not. 

EX A MP L £• 
Let it be required to multiply 1^34 M^. 

by _ 123 ,Mr^ 

3702 
246^ 



tSiy^zProdn 
% the work, I find the produft to be 15178a 

To prove which, multiply 1 23 MJ*. 

by , 1234 i}^. 

% 246 

123 



i5i7^2Prod. 

Here yoa may fee the work is contrary, but the 
product the fame, which is the proof of the work ; 
aoi thus Qf any other. ^ ; . * 

We (hall here annex a queftion or .tw.Q 19 ex^rcife* 
Multiplication, and iaeoiiclud^ thi» rule* 

\,Pj ' . QueJHom 



44t 



QueJItms ih M u L Ti 1>:L t c ATI ok. 



I, How many feet aikl tail! havfe yy thrave^df ddgi^^, 
miicfi Z4:.dogs mak^e one tbi^ave? 

See the ivorki 
MttU 24 

By S9' 

By 5" 

ftfdr 360a Feet and tails. 

XL Hbwmany {^arrows at 10 a.pfBB07y will buy a:^ 
voice of o«^ of iqL 

Stetbe»'mrki 

TirO^ bring to L into &ilIii^gS; 20 

by ao, and then tokq pewcfl, iy I a J *-*— - 

and beeadfe 1 Q fpdrrows are e^al to 200^ 

one penny, imiltiply that produft by; 12. 

10, add your worki is finifiied ; and — — 

the anfwet will be Ji4o#a Tparrowf* 400 > 

200, 



2400 • 
10 



in. If one yard coft 2 Aillings aad sp^ttcCi ^^rhat< 
wiB'6^'yardscoftr 



See the worL .. 

Firft, Multiply 2 /. 3 d^ by /• J. ^• 

^, and that produft by 7 ; and Mtd. a 3 

'bccauf€8ti!n«s7makcsbut56> By 8 

MrfaicJ} is lefs than 60 by 4, — — — — 

therefore multiply 2/. 3^-^ , 18 o 

4; add this to the laft^C^^iJi^ 7 ' 

by 7-> ^uuUt gives t]^ anfwer* .— — — ^ 

xs.^d. imiltiplled by 4 majteft 9 ? 3- 

, FacU$ 15 ° 

This method of finding the value of any number 
6f yards, cMs, pT^unds, hundreds, (be. at any price 
fer yird, ell, found, hundred^ 6c. is of excellent 
ufe foi; all numbers under a hundred, and fo will be 
bcnefitial for foch as hv^f or fell by retJifl. ' 

But ill great numbers we fhaU fliew you aaothec 
method in the Tufc of praftice foUowing^ 

Yet fome times it may fo happen, thtit your numJ 
ber,^ t;hough a copfiderable great wamber, may be 
vixjught bf this method, as may mo*'e j^ainly be 
ieen in the following quefiilon^. 

ly. Ifapackofyarncoft 8/. i6s..$d. what will 

336 packs coft I ArtfiUi 2963 L 16 /. 

. See the 'Work. 

Fir(^l4nufc^ie<lby 8, a*iciAatprp- t. s. d. 
duA by 7, for 56, jand that produfik by 8 16 | 
^> f^^ J3^> for 6thncs 5618.336. ^ 

70 II 4 
7 



And fo of m^ny other. 493 ^9 4 

, . . ' 6 



■* n 



2963 rl6 O 
V. If 



3° 


9 


II 


I 


A 






9 


»74 


9. 


5 


I 








9 
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V. If a hogfhead of tobacco coft 3 /. 7 J"- 9^-1 f^ 
what vrill 719 hogfticads coft? 

/Infiv. 2470 /. 4 /. 1 1 d. I J*- iJf tf f Ae work.' 

' li s, d, f. 

a 7 9 i 

Firft, I multiplied by 9, an<t that . 9^ 

Erodoftby 9 again, for Si ; then 
eeaufc 9 times 81 is equal to 729, 
the number given, I multiply that 
produ£l by 9 ag^ain, and it gives 
the anfwcr, as b the work.- 



2470 4 11 I. 

VI. How many changes may ^e f ung on 6 bells ? 

Faeit J20 See the work. 

This queftion is wmugbt 1 . a • 3 . 4 • 5 • 6. 

by that fort of mukiplica- l . - .. • • . 

tion; yrhich fomc call conti' — - 

nued; which is notbbg eUe 2 changes on 2 belln 

but what numbers you have J 

given to be multiplied this ■ 

way, you muft multiply the 6 changes on 3 bells.. 

firA by the (econd, and that 4, 

produft by the third, and " ' ■■■ ■ 

that produA again by the ' 24 changes on 4 bells. 

TOurth,; fo continuing till 5 ' 

you have multiplied' all youc — — - 

given numbers, one into a- 120 ohaageson5bells. 

nother. 6 

720 changes on 6 bells.» 

Take another queftion in continued multiplication* 
•VII.- What number is that, which divided by ty 
^f 3} 4? 5# ^> 7> ^> 9> >viU feave no remainder? 

Anfyi* 
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u1nfw» 362880^ found by multiplicatfon of i^ 2, 
3y 49 5f A 7f 8^ 9^ continually one into another^ 
the laft produQ is the anfwer. . 

VIII. In 1694 years^ how many months^ weeks, 
days, hours, and minutes? 

When 13 mpnths of 28 days a-piece make one 

year, 4 weeks make one month, 7 days one week, 

24 hours one natur^ day, and 60 minutes one hour, 

facit 22022 months^ 8 8c 8 8 weeks, 6 166 16 days, 

J4798I784 hours, and 887927040 minutes. 

See the work 

The anfwer is as in the work. - 
Jf yon would find the minutes in 
f(> many years more exafl, you 
muft note, that in a complete 
year are 365 days, 5 hours, and 
49 minutes, according to the 
computation of the beu aftrono- 
mers ; and that is the reafon that 
every fourth year is called Leap 
jrear, confifting of 366 days; but 
the work annexed may fcrve well 
-enough for the praQice of the 
j'ole* 



S694 Tears. 

2 

5082 
1694 

22022 Months^ 
4 

88088 Weeks. 
7 



616616 Days^ 
24 



^66464 
1233232 

14798784 /foir/. 
60 



887927040 Mln. 

IX. In 205 mites, the meafured diftance between 
Manchefiet and London^ how many furlongs, perches, 
yards, feet, iiiche!^, nod barky-corns? 
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When 8 furlongs make a mile, 40 perches make 
a furlong, 5 yards and^ make one percb or Tod, 3 
feet one yard^ 1 2 iB<!hes one foot, and 3 barley-corns 

^nj5 iach« * '^^ ^^ work* 

20s Miks. 
8 



WhcD I <^ame to multiply 
fcy 5I I mulupUed by 5 firft, 
and for the J I took the 
number 9f perches, placing 
it orderly under the product 
I had belbre; aiid the fum 
of thofe two Were the yards 
fought. * 



1640 Furlongs. 
40 



65600 Perches^ 

5^ . 



3280C0 
32800 



360800 Tards^ 
3^ . 



1082400 FeeU 
1% 



2164800 
1082400 



12988800 Inches* 
3 



3 8966400 Barley-corns, 
;X. If one yard coft X2 (hillings,, what will 14a 
yards coftf Atfiu. 85 /. 4 x. 

MuL 142 
By 12 



»79|4 






Btrc 
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tterc3 multiplied by i2, the coritraftcd'way, aiid 
-from tbe, product <:utting off the laft figure, half tlie 
^cfl v^iU be pounds, and the remainder fhillinss. 
XI. At 6 s. 6 d. a yard, \vhat will 142 yards co/l? 
i4j/I 46 /. 3 X. 
142 

85a 
7^ 

92)3 

/. J. 

46 3 
Here 1 multiplicd'firft by 6, for 6 flaiUings, an*for 

^6 pence took ^ of 142, which I add to the laft pro- 

•dudt; and from the (urn cutting oS^ the laft figure, 

half of that fum is pounds, and the figure' ciit <m 

ibillings. 

D I V IS I O K 

BY DIVISION we difcover Irov ofterf one 
number is contained 'in another. " 
In Dh/^on a.ie three .prmdpal pi^ts'to be taken no^ 
^et of. 
. ftrflj ThcDiviJend, or tiumbcr to be divided. 

Secondly J The Dizifir^ or ntHftber by wbkh we 
'diilde. 

ThkdPff The. Quotient J or nnm1>cr pfrocecding fronai 
the other two. 

Sometimes ii^ acctderit^hcrc is a fourth mmxlbcr,^ 
<alled a Remainder* 
In Dhfjion it holds 
As the Divifor : To an tJnit : : 
So the ^Dividend : To the QuotidM^ 
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So if 4 yards coft 32 fhillings; what will l yard 
coft? 

Here 4 yards the divifor bears fuch proportion to 
an unit, or i yard, as 32 yards the dividend doth 
tear to the quotient ; which will be the anfwer to the 
4]ueftion. 

To work this qucftion, place your numbers as u»- 
jfeaeath. '' 

ri., Sh. Yd. Sh. 
If 4 : 32 .• : I Faclt 8 

4) 32 (8/hiIL ^ 

- <^o 

Becaufe i doth not multiply, I diride 32 by 4, fay- 
ing. How oft 4 in 32? /^n/lS times; which I place 
in nriy quotient^ as you fee. 

Divijion is either Jingle ^ or compoimd. 
Single Jivifion is when the divifor is but one figure, 
And the dividend but two at the moA, as in the que- 
ftion before-going. And this fort of divifion may ei- 
tlier be performed by the memory, or at moft by the 
table of multiplication^ by feeking your divifor on the 
tpp of the table, running down the fame till you find 
the dividend ; and over-againft it, in the firft column^- 
is your quotient fought. 

<. . Compound divifion is when the dividend confift- 
eth of many places, and the divifor of one or more 
places** 

AV hen a qvieAion of compound divifion is propound* 
ed to be. bjrought, you muft proceed svccording to, the. 
work of the following rule. 

Firft write down your dividend, making a crooked 
line at either end thcjfof, that on the left-hand to 
/contain the divifor^ ^and that on the right bajud for 
.. . ^ the 
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fhe quotient ; and having placed your dlvi^r in it» 
place, diAinguiili with a point fp many places of your' 
dividend towards your left-hand^ as are equal, or next 
exceeding your divifor ; and afking how oft your di- 
vifor is contained in ihe faidfum,' the anfwcr niuA be' 
placed in your quotient on the right-hand the dividend : 
then multiply your divifor by the figure lad placecf 
in your quotient, fettingyour produft under your a- 
ibrefaid diAinguifhed fum ; and drawing aTme under 
both, take the lower from the higher, and to the re- 
mainder point and bringdown your next figure of the* 
dividend, with which proceed as you did with youp 
diAingulflied number, and fo on, till you have pointeJ« 
* and brought down all the figures of your dividend. 
And, NoiCy That' as many points as you have made ia^ 
your dividend, fo many figures will be in the quotient;; 
all which will be made more plain in the work of the 
fi>Uowisg examj^les. 

EXAMF L B I. 
Byonefigurt. 

Divide 12096' 

By y See the 'CJorTi:* 
Having placed the numbers as 7) 1205^6 (1728- 

you fee In the work, make a point • • • • 

under the id figure of your divi« 7 

dend, and afk how oft 7 in i a ? — 

Ahf. once ; then placing i in your 50 

quotient, fay once 7 is 7, which 49 

placed under 12, and fubtraSed — 

from it, reft 5, to which point, and 1 9^- 

bring down the n ext figure o .: then i^ 

how oft 7 in 50? j4nf. 7 times; •— 

place 7 in your quotient, faying, 7. 56 

times 7 is 49, which fubtrafted s^^ ■ ■ 

from 50, reft r, to which poih^ — 

and bring down the next figure, 9 :. 00 
then ho w oft 7 in r 9 ? J!w/; 2 times ; , 

E Z kt 
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fet a in your quottent> faying> a. times 7^ is 14, vhi^b^. 
fiibtrafl from 19, reft 5j. to which point and bring;; 
down the laft figure of your dividend 6, a&ing how 
oft ^ in 56? j^nf. 8 times; place 8 in your quotient^^ 
feyii^g, & times z is 5^^ which fiibtraft from 5(6, reft, 
o^ and your work is fini(hedj and your <||iotient U 
ir7 2 8; as in the work* 

This queftion is the {ame, as if one fitould aik^ itti 
1x096 days^ how maay weelts i: 



S X A MP L E II. 

w 

By t(i>o figures^ 
Let it 6e required to divide 123156 

, by $4 

&jf the following' "wdrh 

Having phced your numbers as in tfae wotfc^ matfe 
a point under 3, the third figure of your dividend, be^ 
caufe you cannot have 36 in \a, the (wo firft figures 
thcj^pf. 

T* hen aflc how oft .36 in 1.2.3 • ^^ which \s bjCtter,^ 
how oft 3 in 1 2 ? Supjpofe 4 Ximiss ; but I cannot have 
4 times 6 in 3, for you muft take the firft figure of 
your divifor no bftcner in the firfl figure^, or firft and.3d> 
figure of youi; dividend, than you can have the sd fi- 
gure of your divifor in the remainder of the firft, or 
firft and fecond joined to the fecond or third. Suppofe 
therefore 3 times ; but can I have 3 fime,s i5 in 23 ? that? 
I can ; wherefore place 3 ip yourqjiiotient,, and mul- 
tiplying my divifor thereby, the produft (yiz.) i.o8» 
I place under 123, and to the remainder' 15, point, 
and bring down the next %ure t, of your dividend: 
then how oft 36 in 151, pf how oYt 3 in 15? Jnf, 4 
limes; place 4 in your quotient, and piultiplying the 
divifor thereby, your produftj, to wi^, 1:44 Aibtraftcd 

from^ 
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from 154, leaves^ 7, to which point See the wr^k. 

and bring down the next figure 5: 3^} 123 156(3421^ 

then how oft 36 in 75, or 3 in 7 ? • . • • 

jfnf, 2 times ; place 2 in your quo* 108 

tlent, multiplying^ your divifor ■ ' - 

thereby, your produA {lAz. 72). 151 

brought from 75, toahe remainder- 1 44 
3^ point nadiMTing down ypur next 

1 .• yi ./* J* 1* • 1 1 



and laft %ure .of your dividend, 75 

to wit, 6, aiking. how oft 3<> in 36^1, 7a 

or 3 in 3? J^if, x^^dme; place i 

• • /• • • 



*^«^ 



in your quetient, faying, >i time* 36 

36 is 36^ which- fubtradied from^ 36 

36, reft o, apd your work is ilaifli^ --..-^ 

cd; and the-^floikntk found €a be 00 

This queOion is the fame,^.as if one ihonld aflfy io- 
^^156 ioehes^ how^m^^ yards? 

3 X A MR LB II L- 
By thfte figures. 

liet it be.requir£d'Xo divide 379302 ' 

by 231. 

See the work. 



• • • • 



•Pbtmawiertjf woj^kirigb^ing* 23.1 

tfce fame as in the lafr, wc ftiall' > 

£»rbear the explication thereof; ■ 1 483 

for the^ operation by two figures 1 3 86 

being well under flood, the work- ■ . ■ 

in any otherwiilbeeafy* Id this 970 ^ 

<|«ieftio0, the qt^otient you fee wiil :. 92 4 

|Ji(5642; asidis the fameasifit: »■■ ■ - 

were alked, in 379302Xolid inch«c 4(^2 v 

«,-how^4nany^ wine ga)lons ? ^ 462 



^taMMHi* 



CO 

Ej- 1^'X'A M P-l^E^ 
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E X A M P L E IV. 

By four figures. 

Divide 7463^1 
By 614a 

See the work. 
6142) 746321 (i2i|4|f 
In this cxaniple, after your 
divifion is finifhed, you fee 614a 
there is a remainder of 3 139, « ' 
>vhich is the nuWerator of a 132111 
fraction, andth^ divifor is a 12284 
denominator thereunto^ and 



• • 



the entire quotient is 121 l^f, 9281 

as* io the work. 6x42 

s 

3«39 

The value of this fraftion, or any other in the parts 
of the integer; may be found as in the work of the 
following ^example. 

EXAMPLE V. 

Let it be required to divide a prize worth 368424 
pounds, among 1728 men; and let each man's part 
in pounds^ (hillings and pence, be demanded* « 



See 
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See the luork. /. /. £/,. 

After the divifion is 17 28} 368474 (113 • 4. 2 

^ifhed, there is a re* ... 
mainder of 360 pounds,, . 345^ 

vhicfa multiplied by . ■ 

2o> brings them into 2282 

ihillings, to wit, 7200 5- 1728 
\irhich divided by the 



former divifor, quotes 5544 

4 /hillings, and leaves 5184 

a remainder of 288 



(hillings; which mul- ' 360 remainden 

tiplied by 12, brings ^il.ina pound 20 
them into 3456 pence ; — - 

and divided by the for- 7200 (4 fliil. J 

mcr divifor, quotes 2 6912 : 

pence> and nought x6^ ' ' 

mains ; but if any thing 288 rem. 

had remained, it muft- Pence in ihil. 12 

have been multiplied * 

by 4 for farthings ; and ' 576 

the like of any other. 288 

So the quotient, or 



each man's part will be ^ 345^ (^ pencci 

2x3 /• 4 /• 2 ^. 3456 



, Divifion may be performed without charge to the 
memory, hy making a tablet of your divifor multiplied 
into the 9 digits, and may prove of good ufe to the 
Reamer ; not only in great numbers, but by praAifing 
a few. This way he will attain to a good know- 
ledge of dividou, and be enabled to work eaiUy with* 
out fuch a table, 

EXAMPLE I. ^ 
Let the dividend be 67 254, and the divifor x 9. Make 
ft table by duplication^ or addition^ or by multiplication* 

Over- 



jiJ 



Jf^ivifisn in l^ tr£ <2 t^Kti, 




• • • 



Ov^r-acatnft r place your divifor; for 2 
double youcdivifory or firft number; for 3, 
add the ill and .2d number ; the 4th is (he 2d 
doubled; the 5th is the &m of the 2d and 
3d ; the 6th is the double of the 3d ; the 
7th is the (umof the 3d and 4th ; the %;h 
is the 4th doubled; the jpth is the fum of 
the 4th and 5£b ; otherwise the. divifor ipul- 
tiplied by any of the 9 digits sives thQ nuni^ 
her in . the* table over-againit fiich diffit« 
And after this w^.may a tableibe m^ for 
any divifor whatever. 

To "work tbe.former miefJiojv plapeyQur,nu|i;ihfeir$v 
as ufual ; tbeaieQl^ how far your divifojr will,r^^}i ^k. 
to youf dividend ^hich will b^ 
to two places^ which is 67 ; how Sefi the viork* 
oft 19 ijj 671 and by the tabic- ip) 67254t(3539{|j^ 
feeking for th^t number^ or next . 
lefs to it, I fiiid it 3 t;lme«^ (v/zO 
Sjy which . I fct under 67, and 
fiibtraA^ and it leaves lo, tQ ' 
which point, and 4>ring down- 
the next %ur^.^ then how ofi^ 
191x1102? and by the table I. 
find 5 : tim^y .(^z*) 95 »thich 
fubtraAed from loz, leaves 7, 
to which pointy and bring down 
5, the next figure of your divi- 
dend^ afldog baw oft 1 9 ia 75 ? 
]y)d by the (able I ftid 3 time.^, 
(m.) 57, which fi^btrafk froiQ 
7^9 leaves I a,, to v^Wch p^int/ and tH:i|ig:4pWA -^ 
next and laft figi^re of your dividend 4^ aflking how^. 
oft 19 in 18 J^ and by the table I find 9 times, {viz.) 
tyi, which lubtra6led from 184, ieay<s A3 Jor .* rc«- 
mainder, and your work is fini/hed, and the^quotienf . 
^wll be 353^x1 • • 




184,. 
171 

^3 R«Bi» 



EXAMPLE IL 
l^t it be required to jdivide 1.4672865 by 6425. 

Sutht •work. 



12^50 



St 



• • »-» 



6425 
I28J0 

319275 
425700 

638550 

744 
1^5140^0 

782- 



18228 
1^850 

53786^ 
51400 

23865: 
19275 

4590 



The making oftbe tftbk atidthe working of^t^e 
extmj)le x$ the fame ^t'befpre ; fo we ftu9 not trouble 
Qurfelves to expUin it^ but leave it to the ^nSAtxw 
ttpa of. the lenraqr. 

DhlJmS' uf Avers DiHOndrnthm, 

As in MtittipSc4tiony fo h<rc iUcewife in tflvi/im^ 
-we Hiall fay fometbiog of divifipA of numbers of dk' 
Viers denominations* 

And, ^ft,. wlien the d'mdc^A is a number of divert 
denominations, and the divifor an integer > end. for 
example take the fbllowiog queftion, 

I. If a man in 1 2 months fpend 647. 1 8 /• ^,J.- 3 ;. 
what will his expenles be for^neononth.^ 

Elace 



io. 


• • 


• 




4 
4 


1 8 
1 6 






2 

2 


9 
o 


/ 




1 


9 
9 


3 • 
o 



5$ DMJion of divers Denomina^onr^ 

Place your numbers • / Seethworf. 

as in the wotk you fee /•• s, d, q. I. /. di q.. 

done, and aik how oft xa) 64. ifli . 9 • 3 (5 • 8^ • 2. 3. 
12 in 64? .^^ftimes^ 
place 5 in the quotient 
for pounds ;. then 5 
dmes 1 2 is 6o.from 64, 
reft 4; to which point>, 
and bring down 18 
ftillings, andafk.how 
oft X 2 in 4 /. 1 8 J. or 
98 ihillings, facit 8 
times, which place in 
your quotient for fhil- 
Kngs; then 8 times 12 -^ ori of a q^ 

is 96,or 4 /. 1 6 /. which I 

fubtrafl from 4/. 18/. reft 2 fliillings, to which 
pointi and bring dbwn 91/. then' how oft 12 in 2 /• 
^d or 3 2 pence ? facit 2 times, place two in your 
quotient for 2 pence, faying, 2 times 12 is 24 pence,, 
or/2.ftiillings'from 2 fhilliDgs 9pen€c,vrcft 9,pence;to 
^.hich point, and bring down 3 farthings ; then how 
oft 1 2 in o ^. 3 ^. or 3 9 q> Ifadt 3 times j place 3 q. in 
your quotient, faying, 3 times 12 is36,or 9^/. from grf^ 
3 f« fcft 3 farthings which is 1^ or ^ of a farthing. 

So the true quotient, or the* monthly expenfe, is-^ 
5/. 8/. 2^. 3f. J. 

^ . TaJie another examptb^ 

H. Divide 4 A 15 s, 6 d. among fi mea*. 

Se^ the ivork. ' 
/. /. rf. /. j% d., 
6)4 15 6 (o 15, 11 . 

4 10 O V 

5 6 
5 6 



o 
And. fo of any other. 



6 


12 6 


3 


6 


63 


o 




6 3 


3 
3 



Ldvijion of &v9rs rDtnonmati&ifs. 5§ 

An exacbfle or two where both the dividend and 
^yifor are numbers of divert denominations. 

I. Divide 31/. 17s. ^d..^2f' ^y '*^* ^^''- 6^» 
Your numid^rs Se€ the work* 

heing placed as 7. x. d; L s. d* y. /. x. d^ 
in the work, 'alk • • 

how oft 12 pound .12. 12 •€) 31.17.6.3 (2* 10.6 
J2X. 6rf. in 3:1/. 25.t)5*o. 

17 X, 6rf. or how 
«ft 12 in 31 ? , 
Atjiv, 2 times 4 
f>1ace 2 /. in your 
quotient, and by 
it multiply your 
divifor by the 
rules in roulti- o 

plication, and the 

produfl: 25 /. 05 /. o d. (ubtra£t from 31 /. 17 x* 
'6d. reft 6L X2 x. 6rf. to which point and bring 
down 3 y. faying, how oft I2 in 61. 12 x. or 132 
ihiUings? y^nf. lo times; place 10 ihillings in your 
quotient, and by it multiply your divifor, by the rules' 
laid down in multiplication of divers denombations, 
and the produA will be 5 iL 6 x. 3 i. which fubtraft 
Irom. 6/. 12/. 6rf. 3y. leaves 6/. 3d. ^q- Laft- 
ly, how oft 12 in 6 s. 3^. or 7$ pence? Jnfiu. H 
times ; place 6 </. in your quotient, and by it multi- 
ply your divifor, "syhich by the rules before mcnUoned 
will be 6x. 3^. 3^. which fubtra6b froni 45JV3^. 
3-f. reftcth o^ and the quotient I find to be 2/* 20 x« 
6d* 

« 

Take anotier example^ 
11. Divide IX A 6s. id. by 3/. ^s. 



Set 



^ "eMMtHotu mtii'risrotk 









S** the vfork. 






t 


s. 


I 


4. 


4, 


/. /. 


d. 


^ 


3 


'5) 


II 
9 


.6. 
15 


8 


(3-9 


.4. 


3' 



1 If 


8 


1 9 


3 


2 


5 


2 


2 



3 

* • • 

CofOraSHons in Divrsioif^ 

For the learner'^ advanta^^ wc will here anoe)^ 
two or three codtraAions in divifion« 

. Il And, firf^ to dividcby any of the p digits, witl^. 
out fetting down any figures but the t^uotient itfelf* 

Example. 
To divide \y a, is tut to halve Divide 7642, by % 
the number, fetting down the fi- ■ ■ 

^prcs of the quotient orderly^uo- ^ 3^^^ ^°'' 
der the dividend ; fo in the ^x.- 
ample, ^ of 7 is 3, fct down 3, carry the i that re»* 
mains ; then 4 ^^ '^ Is ^# ^^t down-8 ; and ^.of 4 is 
2, and 1^ of 2 ts I ; fo the quotient is 3821. 

'To divide by 3 is to take -J. of Divide 7476, by 3 

the number given ; fo |^ of 7 is 2^ — 

of 1 4 is 4, of 22 is 7, of 1 6 is 5i f is 2475^ 
and I remains; which is |> and 
Che quotient is 2475f « 

So 



J 



Contt*aSiOhs in D I VI s i o n. 6i 

$o tp' Avide by 5, is ta take | . 
'Of die flumbcr given 5 fo here | Divide ^745, by 5 

of 6 is I, of 17 is 3, of 24 IS 4, ; — 

of 45 .is 9, and the <iuocient is |i&fS49Quot. 
13 49, and fo o£<any oilier. 
' Afttr tbis metbod i«[ay anjr jaumber he divided^ '^ 
die cBvlfor be contained in your muItiDlication-table : 
fo Vk. of 672461s 5663 fl for 2^ of 67 is 5, of 7» is 
<i, ht 4 lsr<s,~of 46*b 3, reft ||, 

II. Whfttt your divifor is m unit, with any, 
Bttniber of ciplier s annexed to the right-hand, cut 
fro(Enymir dividend the fame number ^f pl^ces^ the 
remainder is th<t quotient, dnd thofe out of a decijoaal 
fra^ion: fo if 46575 pounds Steeling were to be di- 
vided amongft 100 men, every man's part wpuld bt 
465 /. 15 /.; if amongft rooo men, every man^ part 
would be 46 /. ii s, 6d. and fo of any other. 

III. When your dividend and divifor coofift of ci- 
phers to the right-handy cu^ off an eqoiat number of 
ciphers in both, with the reft proceed as by th« rules 
before given. So if 7962000 muft be divided 6000, 
cut off three ciphers on both, |^ J>art of the renaaia.- 
der (vizJ) 1327 h the quotient Fought. 

IV. If your divifor have ciphers annexed, aud your 
dividend none,^ cut off as many ^ures in your divi* 
dcnd^as there are ciphers in'.yow divifor, with the 
remainder proceed as before V fo if 4^8565 hiuft be 
divided by laodo, the quotient ^nrould 39x|lfo- 

. 49»\56r - 

■ t^39t1oW 

V. If your dividend and divifor may be equally di. 

vided by any number, without leaving any remainder^ 
your divideod and ^ivilbr may be brought into lefs 
numbers. And if you| divifor dwindle to an unit, your 
laft dividend will be the quotient fought. So it 672 
were to be divided by 48, your quotient will be 1 4 ; 
, for feeing they are even numbers, I hilve thenx both 
as long as I can* So ^ of 48 is 24, of 672 is 336 : 
again; ^ of 24 is 12^ of 336 is 168: again, -^0/12 



13 



€2 



Proof 0/ D I V 1 s I o K. 



is 6; of 168 is 84 ; again, \ of 6 is 3, of 84 is 42^ 
Laftly* Jof 3is I, of 42 is 14, the quotient fougtit^ 
becaufe my divifor is -become an unit. 

See the work. 
The highcrnnm. arc all divif. r 48! 24! I2f 6\ 3 

The lower num. are dividends ^672 33^]i 68]^ 42[i4 

Multiplication and Divifion mutually prove each oi 
ther : for in Multiplication, if you divide your pro- 
Juft by your multiplier, the quotient will be your 
multiplicand : likewifc in Divifion, if you multiply 
your quotient by your divifor, . ti>e produfi .will be 
your dividend, 

Exampksinhoih. 
Multiply 41725 . , 

By ^3* 

8345'p 
. ^50350 



4532} 26370200 (41725 Proof ofthe multifk'<ation. 
• » • . 63 2 
1528 ^ 

' 83450 

. 1090. 125^75 

.632 . 250350 ... 



4582 263 7«^oo Proof cfiht dhijiorr. 
4424 



1580 
1264 

3160 
3160 



And k of any other. 



.1 ^ . . * 



QJ/ESr. 



^e/Hoftt in D t v t$ i O n. 163 

auE'srr. I. 

I. Divide 46462rywcds among 246 meo^ 

See the vkrk. 
246} 46462 (1^ yards.. 



ft • 



*»> 



246 
2186 

2182 
1968 

214 



"5^ (3 qiuurtci^ 
73« 

118 
4 

472 ( I nail. 
246 

226'remain. 



Every man muft^t^ave 1^8 yardS|.3 quarters^ and t 
Mil, together with f||- parts of a nail, 

aU £ ST. Ih . , . 

IT. If a C of tobacco, 01; 112/K coft^/., 11 A 
4 if. what will one pound weight coll? 

T Z See 



^ Oydhw h D I V I s I aK. 



Sii the fifUfwtMg viorkn 



L s. d* 

20 



. 5» 

Firft, I brought 2 /• 1 1 /• 4 </. 12 

into pence, and divided by 112, — - 

gives 5(/« in the quotient; the X12) 61 6 (5pence 

remainder multiplied by 4, for 560 

farthings, and divided by li2j^. ,? ■ 

givci a farthings. . . 1 _ J^ 

^. 4 






224 (farth. 

. , ^24 

o 

III. A fquare acre contains 160 perches: now the 
fide of a field is X2 perches^ .how much on the other 
ilde will go to make an acre I ^' 

Anfv), 13 perches and \* 

See the ivork. 166 

I dU E ST. IV 

^ IV. A captain and 1 60 foldiers gain a prize worth 
362 pounds, of ^ich.^e xrapti^n had | for hi» 
4iare, $he rejft was divi^^d equally among the fol* 
dier^^ what'wa^cach M^v^s part i 



jf /i,, C The captain's (hare 7 72 ^. 8 /• 
^«yw- ^ Each foldkr** (hare \ i /. 16 /. f 



See 



Red u c t.i on.. 

* . • ■ * 

Sec thefolkviingvwrL 



^S: 



Tbc prize 362 



Xw 



i 77 8 The caput's pl^e. 
a 89 12. 

. 2P. 



< • J •» • 4 



ido) J79a (36 (hUIitt« and tVo or | 

feacJiToldier's ihare. 



'til I .'•'^ I 



J t ii: 



99^ 

^ thiic muchHOutl tuffeeroy DitiCoiiS 



4 

• > I 



/.)! 



R E:., ,1)^ iy;:#:.T:.'ri:;a:K 



1 • ' 



BY RSQUQTION wc cUngc money, weight, 
^' mea(ure; 6r. out of one denomination into an^ 
other, wheccby: we know how many of one denomL- 
nfbtioi^s^ifCiem^l to fo many of the other*. 

We fhall (thougb^^ontrajy io^t^er authors} divide 
ReduAion into three p4rn* 

Firft, Redu^lonhyMultipEcatiom 

Secondly, Redu^ianhj Divi/ksi. 

Thirdly, ReduSHon tijiMultiflicaiionsind.Divifiom 



Of thefc in tbw^-order* 
E 3 ^^ • 



» RBdudhn 



- « .* • 



\ 66 Reduction iy Multiplication. 

ReduSHon by MubipHcationy is w^en wc bring s 
greater deaomtnation into a lefs, as pounds into 
fhillings, pence into farthings^ yards into quarters or 
nails, 6c. 

See^the work if the follhwing gueftions. 

R^duStion by MultiP'LI cation. 

Reduce 36 /• 7 /. 9 ^. r j[.. ioto farthings; 

Firft, I multiplied by 20, «n4 '• s. d. f. 

as 1 niultiplied took in the 7 ib^ 36. 7. 9. 1^ 

lingSy and brought the pounds.iji-«. 20 ~ 

to killings ; thofe fhillingSi .to * 
wit, 74t7.,*i15PH}9pli?d by ipt,j . . . .7^7 fluHings.. 
bringing m the 9/. fadt^ 8733 la 

pence ; \vhich multiplied by 4, ■ 
and a4din5:vi tf> the ptad«€^- /M<53.r ' rr 
brings themr alMntc^ fartlfingsi ' io.7 ' •*'*• 
and your work is finii^ed. 






a^i-^cScic-rT 



"' ' 11 ■ II- r 



«- -V ^Ji*;:i «,* 






34953rfi"^th8tig9« 
lo 672 yards^ bow xxiany (quarters and nails ^ 

/'..■**» 'l /ill' "' :* ' '^ ;^ J'l; li 

.r. •.... 6.72*yards. . \ . 

- 4 \ 

■' «• - ■ - ' r *i •- ? • i 

__ 2688 quarters* 

10752 nailsr V. 

^1/ E S7, 



«■« •• A «t. 



i 



RiB'»trCTtoH by Midtiflicathn.' 67 

^v&sn lit , 

Reduce XI C. 2 q. ii lb. into ounces^ 
Anjw^ 3 8704 ounces. 

- •:• -^ 21 2 -^t -V •» 

— 6891 — 

■^ -\ '.' . 

\- w ■■■ ■ I ■ • V „ 

24i9pouiid9w-- 

■16 ^'-' "> ' 

'4514. 






«<-<•» •» 



• « « 



• j8>o^ oiniftsi 



.> or i^^y^^ j^^7 n^ygj into gcoatk 






Jl^oil z^vtnfw. X 4493 40 groats. 
— — See4he viark*. 

V * » ^ r 



;.v8 22467 nobkst' 
20 






• .2nolIfig 0|i.Q)8- 



8 1449340 groats. ^ „ ^ « ^ 
^U E ST* 



.pnru.j 5^w 1*; 



^n 6 bags pf pepper, weighing rach 3 C. 2 q, Ttl^t 
how ^^y pounds ? * ' 

Jn/w. 2418 rt. 

See thefottt^v^g "work. 



• • 


.Or thus.' 
e. q. Ik, 


3 2 -U 

6 , 


3 a ii5 

4. 



21 2 liqr 14 

4 . aft. 

86 quartcftT it*3: 

a8 ... - ap 



r — 



6B8 r 403 

173 _.-^._ 6 



2418 pounds^ i(^ 241 8 pounds. - 

^^ • ■> < 
Iq X42 hogfliead^. ho3y,|n9n](gaUonsandpints2: 

.:5cr.r. c.i.'t:,'.j^i .•,f\sM4a hogihcadj. 

[63 gallons make a hog/head, 426 
and 8 pints a gallj^'^3 ^ ^ ''^*'^" 852 






8946 gallons* 



f I ^6^ pints. 



R E I> p CTTOW. fy Divlfionl 

Reiuffton by Divi/ien, is wnen \vc bring a Ie(^ de- 
nomination into ^ar^ater, ^$ farthings '^o pence, 
/hillings into pounds, ^and naUs into quarteii or yards. 

In this part of the rulicwe will ufe the converfe of 
thofe queftions we had in the former part of the role, 
which will be a proof of the work. 

^U £ ST. h /_ ^ 

In 349^13 /artbingi^ Jiowmany pounds ^ 

Inftead of dividing the far- 3 4933. farthingt. 

things by 4, I took | part, | 8733 • < farthm^ 
and fo -^2 of that,, to Mi^ -^ ^4i7 • ^ pence, 
them into ihillio|}s) and from ^; 2^ • v^4>uU(ngs« 
the (hillings 1 cut off the laft. ^ 
figure, and topk half the reft, inliead of dividing by. 
20; and the anfwcr is 36 ^ ^/« 9^^ i f. 

In I075Z niUs, flow, mxny y«d) and *qnarters2 

Sie the vjori* 
i xo75a. nails, .. ' ^ 

An/. 671 yar4s | 2$8S qnarters. 



MHMM 



674 yards. • - 

^U E St, If I. . f ^ 

In 38704 ounces, how many hundreds, quarters, 
and pounds I r 

See 



RediT'ction ty Divi/kni^ 



«^'i 



Seethev)orlk 
1 6) 38704 (2419 pounds 


\ 




28) -24 1 9 («f 


■ 


67 

•■ «4 


224 ^86 
179 21 C 

- I J Ik 




-T44^ 


• 
J^ 21. C 2ji tl 


». 



•• - Ktduce • r44934o groats into nobles* 
,. . ., ; Fa^it 72467 noMcs*. ' 

^-r44934©groats; ^ - 

I 

Six e({ualbags of pepper wei^ 24x9 poKsds, the 
weight of one bag is demanded. . . 

2.8) 4®3 ( 1^4 quarters* 

403 * 123 3 C. zf, iilb. 

jlnf^'i C. 2f. i^lb. IJ2 

II pounds. 



\ 



It » O ^ c T i ON *K Divifioni} r : ^ 7 1 



.!•.'.•! 



• r ■ » 



I f'. ^, 



aU E S.r. VL 



In 71568 pints, how many hogfheads? 
;,; : . 63)1894$ (14^ 

i f^S^i pints. 264 

252 



$946 gallons* 



126 
•*l6- )• 



XfJu^m iy Multiplication and Division. 

Under this head may be comprlfed the method of 
exchanging coins, weights and meafures that have 
-not that immediate reference to one another,'^s thoft 
(poken of before ; and is of exceilent ufe to moft per- 
ionsy as Weil merchants as meane)- chapman. 
. We ihall make all plain in the work of the follow* 
ing examples. 

QjU EST. I. 

In 672 nine-pencesy how many thirteen pence h^Af- 
pennies? 



4 t 



In this or the like queftion, I coniider how many 
of one coin are equal to any number ^f the Other ; 
and I .find that 3 nine-pences are equal t<> two thirteen* 
pcnoe^halfpeanies. And which^ t^oMke nqr multi* 

flticzxot, 



» 

> 



^X K%i)VCTiOjA if MtibifMcatiaM^mdi)iviJion. 

plicator, I confider ivbethcr the anfwer^ or the num- 
ber fought, will be greater or Ide Jhaa the number 
given; and accordingly I make the greater^ orlefs^qiy 
multiplkaton 

So here I confider, that in 672 nine-pences' there 
are iefs thirteen pence halfpennies; fo the l^s nun&- 
ber, to v/ity i, U my itsultiplicator^ and 3 my <li- 
vifon 

672 * ^in/iver. 448 thirteen pepce 

2 , ^ Etadf-penafes. 

3) 1344(44^ - "' ' ^ 

.1 

12 OrAtts, 672 

" ■ ItsthmUe '344 

14 ^ — - 

12 1^ is - - - 448 the anfwen 

<» r • • » 

! ... 

• ■ • ' \ • * 

t*t • "... % 



I ■^^^ > ^* I • 



f 

The ipf tbod bow tbefe 4ivilbrs iy$d n^ipKcatora 
a^e fonud in tbif aqd the following qiicAions^ is thus ; 
bring both your coins, weights, meafuji^ea, c^r* into 
their lead equal known parts ; which may be brought 
into leffer, by div^qjing tbem bottrby fome known di*^ 
vifor ; or i>y taking ^ or |-, drc. as oft as you can. 

So in 9 d, are - - - • 36 farthings. 
And in 13 ^ ^. are - - 54 farthings. 

, Sayiofj/ftif il, Qf54 
H^7;i9i iiis^^ of 27 is 

,V«. 2 ^nd 3 the numbers 

fought.' The 




J 



JteDUCTiON By Multiplkatiort and Divifion. 73 

The other nuiAbers are muUiplicators and divifprs, 
as vrell as thefe rwo; .but thefi: being the leaft; are 
mdft fit for.ufe. 



HUE ST. II. 

In^ 100 tfiirtecH'-pence half-pennies, how many 
Hine-pences? 

This is but the con vcrfe of the laft, and by the work 
jTOu may fee the^anfwer is 150. 

100 

3 



h 



00 



4 ^50 nine-pcnces. 

HUE ST. III. 

In 67%EngliJht!i^ how many yards Engli/b? Jtf, 
^840. 672 



J33^ 



840 the anfwcr^ 
QUEST. IV, 



Tn 671 eils Engli/b, how »any ells Fleml/h, wTwa 
t yard | is an ell Engllfhy and | of i ya*d an cU ffe- 

Anf, nap, or as 3 to 5. 



HUEST. 



[ 74 REDtrcTiON by Mubiplicafioh imS'iHvifik. 

I QjjEsr. y. 

In 64a nobles, how many crowns ? Anf. 85^, or as 
4 to 3. 

4 



3) ^568 (856 
3^4 



16 
IS 



18 
18 



QJJESr. VI. \ 

In 856 crowns, how many nobles? AnJ. 64^^ 1 
the converfe of the lafi. 

HUE ST. VII. 

In 672 little hundred, how many great hundred? 
Anf. 600. 
A little hundred is ico ; a great hundred is 112. 

112) 67200 (600 

672 / 



dUEsr. vtii. ^ 

In 6co great hundred, how many little hundred! 
jfnj, 672, the converfe of the laft. 

^UEST. 



Re duction *j; Midtipjica^im and Divijiottk 75 

^1/Esr. IX. 

In 672 goiDea% u iL i^*SiLper piece^ bow ma* 
ny poimds SterBng ^ Jn/.jid. 

S$€ thi vjori. 
672 Or thus, 672 



2016 
672 

f2) 8736(728 

4 

84 



The two 7i8 



• « 



33 Pence in a pound 
Fence in a guinea 



96 



i4 
26 



a- 







Xn this fecotKl operation, becaufe r/. 8 J: is the 1^ 
of a pounds I take -^ of 672, which added to 67 2j^, 
gives the an/wa^ 728, as before.* 

^U EST. X. 
In 728 pounds^ how many guineas, at z /• 1 J. 8i» 

, The converfc of the laft. 

^U E ST. yil... .' 

A merchant at y^w^^rifom is indebted to a merchant 
at London in 642 pounds^ and would pay it in Sparitjlh 
guilders at 2 {hillings per piece :- How many muft the 
Englifh merchant receive >. yinf» 64ZO. 

G 2 TwO' 



y€ The Golden Rule ; or. Rule of Tmce,%. 

Two ftiillings being the tenth part of a poundj I 
oaly add a cipher to the pounds, and it gives the om-' 
fwer^ to wir, 6420. 

HU E ST. XII. 

In 672 SparnJbguUdersy how many Frtncb fiftoles, 
»t 17 Ihillings 6 pence />^ piece? 

Jb/ 76|§, or jtpiftoUs and 14 (hillings Sterling. 



See the work. 
672 24 

4 

— 2 IP 

35) 268B (76 



8 



4 
35 



245 

238 

210 

28 



"The Golden Rule; or, Rule 3/" THREE. 

IT b called The Golden Rule, for the excellency 
thereof: fomethnes it is called The Rule of Three, 
or Rule ^f ProporA'tn, becaufe there are always three 
immbcrs given to find a fourth, which muft {>ear fnch 
proportion to tile third, as the fecond bears to the 
flift. 

The chicfcft difficulty lies in ftating your qucflion; 
vhich that you may^o, obferve the following rule* 
The ^efiion Firji and Third are of the fame, 
7l^ middle number has another name, 
j4nd "which to make the Fourth you cannot mifs. 
The unkuoivn quantity it always is. 

EXAMPLE. 



rhe ^Aftu Rule^ or. Rule of Three;^ jy 

EXAMPLE. . - 

If 1^ yards coft 5 pounds, what will 144 yards 
coft? 

Td. I. fd. 
Thos^ftated, If 16 : 5 : : 1 44 : 

Here you fee the firft anrd the third numBcrls yards,- 
the middle number is pounds ; and becauie I wanted 
the price of r44.yanls, I put it in ihe laflu or third 
place. 

This being underftood, we will give you fuch an- 
other mfe, for the working of any fuch queAion,. 
which is this that follows ^ 

If the Ffiurth the Seceni $mfi exceed, , then- fie , . 

By the Great Extream if ^tiplied ie; ^ 

But if'tt muji he Ufs than Second^ dm 

To multiply it by, the l^s. extreanu 

■ E X A MP L B. 

If 13 packs coll 33tf pounds, whit will 39 paclU 
coft? Jnf 978/.. 

. P. : /. : p. . 
If 13: 326:: 39; 

39 
»934 I 

978 ... ...._, .i: > 



13) i27t4X^y9>L tiieanfwci& 



ft 

r 



.101 . 






9« 


• 


r 

• ■ ■ 




" 


• - t' ' ' . , 


104 




r 


104. • 


i. 


• • • / . , , 







^ i. ■ •• 
? 


G 


J 





78.* 7%e Golden Rut&r&, Rule &/* T«REft. 

Having ftated your qoeftion, fts tieforc, it may be 
eafily f^en, that the 4th number wiil exceed the-^ul ; 
for 39 packs muft needs coft more than ij packs ^ 
wherefore I multiply the ad, or middle number, by the 
greater of xhe two extreamsi/o^'s* 39; then muft the 
lefs ejLtream, to wit, 13, be my divifor. . 

So midtlplyiDg 326 by 39^ the produd 127 14,, I din 
vide by 13^ add the quotient is 978,pounds; tbeJn/l 

^UE ST. II. ♦ 

\(6/^ y ards' of broad ciotlhcoft3[BpoiMKla^flliI»ngJ> 
what will 5. yards of the famae c]o^t6&} ^nfi 3 /. 

Becauft your rtunAeriaiig^ tab« of one <)ehom}na- 
tion, before any wdrk-cim %tf done, you ^muft r<*dtice 
38 pounds ^8 mSMiiyg^ im^ ffiilHn^; then ftate and 
work your quefiioH as uDdemeath. . 

Yd. s. Yd. I s. . 

1(64'' 7^9^: rsf : 38 8 

^ :%o 

64) 3840 (60 (hill.;; : -> 76* (hill. ... 
• [ofji. theanfwer. 

384 ' - • 

CO --- • 

Here I multiplied the middle minaiiBr by the lefs ex- 
tream, becauTe the fourth mufibe Ih&than the fecond; 
the reafon is evident. - - • 

NoU likewi/i^ Tliat/jooibr . fourth^ fincpbcr muft be 
of the fame denomination with ytmrdccond ; fo here 
your fecond number being /billings^ jfowr fourth num- 
ber, or the anfwer to the queftioi^y lis fhillings like* 
wife, to wit, 60 (hillings, which divided by ao, gives 
3 pounds^ the anfwer to the qu«ftie»«- 

^U E ST. lili 

If 6 yards of holland coft 3 pounds 'i 2 fhillings and 
6pcncc> what will 64^ coft .\. 

Before 



♦ » • 

* Mi . < i 



^ ^^ 



'7%^ Golden ltuU;^r,\ Huk 9f Ti^rss. j^ 

Before you ftate your queftion^ bring ibe firft and 
third number into quarters^ tJoA your fi^sond ima 
pence, as aoderneatfar 

6 - 3 12 6 4 

4 20 



i^hi«> 



24 quart. 72 

12 



^37 quart, 



_ I 



»56 

7a 



< - 



870 pence. 
T^en ftate and work your •qtieftioti as ih die fol* 
lowiiigwork. 

* fir* ^* fir* — y -y^ j.^ ^. y. 

IF 24 t 870 : : 257 : j^ 38^. 16 . 4 . I 

6000 

4350 • ; . . ■ 
1740 •■ - . 



24) ^43^99 (9'^)<5i>«ncf- ,V~ 

216 /• /. </. 4' 



75 
72 



^38.16. 471 "the aafwer. 






39 
24 



» •& « 



^ y 



150 -^ * •-• 

.^=cf or. I. /artfaing.. j,: , . i \ •> i ; :^ 
• ^ • the 



8b The Golden Rule; or, Ruk of Three. 

The fourth number being pence/ I. reduce them 
into (hilling^, by taking ^i^ part, which makes 776 
(hillings and 4 pence, and 776 {hillings divided by 20^ 
which is done by cutting off.thc.laft. figure, and ta» 
king half of the reft. 

J^U E ST. IV. / 

If for 3 weeks diet, I pay 11 fhillTngs 3pence, what 
is that a-y«ar? Or, which is the fame, it 21 days re- 
quire 11/. 2^' ^hzt will 365 days require? 
Jnf, 9/!. 15/. 6d. f 

See the ivorL _ j. d; 

D. d. D. ]" "• II 3. 

1/21: 1 35;: 365: . xz. 

- — 25 ■ 

togs 

«^ 49*75 (2346 <?• 



• • « 



4a A*9|5==*''- 
■ /. s. a. , 

72 . 9 .. 15 . 6f the safyfcti ' 
^3 

97 
»4 

A Off 

^u js sr. V. 

How many yards of velvet at 13 /. 4 A die y^ard^ 
ViB 136 J. ix/. bnyt /btf. 264 yards^ and ^ part*. 

S» 



The Golden Ride; ^r, Rtde of Tbkk%. 81 



jr. d. 

^3-4 
12 

30 

^3 
260 



See thifoUovingwork* 



436^.12 

20 



■■■ ■» 



2732 
22 

54<54 

273^ 

3^7«4 



Tbea fay, 

pen. yd, pence. 
If i($o : 1 : : 32784: 

160) 32784 (240 -^ 

« • 

320 
040 



144 



1^ 



40 



18 

20 



9^^ 



10 



^a E sr. vr. 



A foldier's weekly pay, which & 3 ihtlUhgs and 5 
j^nce^ is forborne for 3 years^ 9 months, and 10 days > 
what is then duci" Afif. 33 /• 2 /• 4 d. f . 

- See the work. 

S. 4L _ 3 r. : 9iJf. : : lO Di^s. 

3 5 3^5^ 2® Thcaiay/ 

— X095 252 : Di A B<yr. 

41 pence - 252 If 7 : 41 f ; 1357 

10 41 



J 357 days- 



Pence 
7948f ^ 

^:j 66I2 4 0* 

Anf.^lL 2S.4d.i 



»357 
5428^ 

53637 



J=7948f 



K Tie enaldeft Rult^f. or. Risk of TiCRtir. 

r 

Jtv E s T. yih 

If 20 men do a piece of wotk U 60 days, in ho^^ 
many day# will 3a men do tbe fame <work t Anf^ 40 
days. Sie the work. M. £)• M. 

ao ; 60 ; : 30 : 



30) i>aoo(4o « 

i.ao 

This qtieftion^ and fome tliat follow^- are by mo(l 
authors efteemed as queftions of ^^ Rule of Three In^ 
verfe: bat we will not confound the learner with fuch 
needlefs difTerences, for we (hall make no diftin6>ioa 
between the Rule of Three Dire^, and Invevfe. The 
rule you have for working of your queftion being fuP- 
ficient in atl cafes: For here I confider that the fourth 
number fought will be lefs than the fecond^ becaufe 
30 men will needs- rcqutfc left ^imc than ao men; 
wherefore I multiply the middle number by the lefs 
e^tream, and divide by the greater^ and the aiif^ter is. 
as m the work» 

^UESr. VIIL. 

How many yards of ftulF^of a yard broad, will' 
fine a cloak, containing 5 yards | in length;^ attl is x. 
yard \ br«sML^ ^ See theworJL 

If'5 .-^az : rjr 
5 

3) 1 10 (36 1, Of ^ yards and 1^. 
9 

20 
18 



^U E ST. 



* " "^W" •^ 



If 360 men be in garrilbny and have provifioa for 
6 months ; bat expeAing no relief till the end of 
9 months, how tanny. men 'mtift 1»e turned out^ that 
the provision may laft fo much longer ? Anf. 1 20 meo. 

^, " Men Mo. 
Say, If 6 : 3^0 :: 9: 



9) 7160 (240 Wen to be r^td$iied,^nd the 

remainder to 360, viz,i^ 
18 ' • ' 4ii!a(l be turned out« 



3<5 

CO 

If a traveller go r6o miles in 7 daysf, when the day 
is 16 hours long; how many days will be go the fame 
journey when tlic day is 12 hours long? Anf. In 9 
days and 4 hours. 

.. '^ iee-tke hvork. ^ 

^ H. D. H. 
Say, If 16 ': 7 : : i^a : 
^ 16 

t2) 112 (pf 
108 



But many times you may have aqueftlon of the Rule 
ff Three propofod, thai may require fome preparation 
before you cai| Rate your qucftion, cither by Addition^ 



r 



84 ♦ The Coldtn Rule; €r, Rule of Truae. 

SubtraJfton, MultlpUca&on^ or DhiSon, &c. as may be 
fees in the examples following* 

^U E S T. XI. 

* 1 

A merchant at London buys 64 tUn of French ixrine, 
/for 460 /. the freight thereof from France to London. 
coft 220 /. for loading and unloading 10^/. for cuftoo^ 
15 /. the charge of tfae^ellar 8 /. and vroulcigain 250/. 
by the bargain. , . 

.A gebClwiaQ conies and .demands tbe price of 24 
tim ax the faid '^iae* 

The queftipn i$^ what he muft give? 

Anpwer 361 L 2S. 6eL 

By Addition find the total fumxif the freight, with - 
all the expenfcs and gain ; which, is 963 pounds. 

Tun. /. , Turin 
Then fajf, If 64 : 963 ::24: 

. . * . M 

4<Xo — — — 

22Q 3852 

10 1926 

15 

8 ..64} Z3 1 12 (361 1. 2/. Cd* 

— ^ 192 

963 — - 

3«4 



J2 
64 



4c/£^Y XII. 

If 5o g^OQS of water; in i hour's time, ftil IntdH 

^iftern^ 



J 



I 



Ti¥ &dtof tub; ^r, RuU ^ Threb. % . 

cFftcrn, contaioing 200 gaOons $ ^nd fay a pipe in the 
^fame ciftem there riins out 45 gallons Ia an hour ; in 
how many hours will it be filled f 

Anf. In 13 hours and 20 minutes. 

Find how much it fills more than it Empties, by 
SubtraAion, which is 15 gallons. 

GM.B. Gall 
Then fay, If 15:1:: ^oo^. 
^o Filling cock, 15) 200 (13!^ 

45 Emptying cock. 15 • 

1^ Differeacc* 50 

45 



fi.!/ EST. XIII. 

A butcher fends his man with 2 16 pouAds to a faii^ 
>to buy ci^ttle ; Oxen at 1 1 /. Cows at 40 /. /^r piece ; 
"Colts at 1 /. 5 /. /er piece ; Hogs at i /. v^ s. per piece • 
'^nd of each a like number: How many of each m»ft 
4e buy ? 

Mf. -a J of each fort, and h^ \Vbuld hive 8/. re* 
*tnaining. 

Bring the price of each fort of cattle irtto fliilHngs, 
and by Addition £xtd tbt fum of thofe flii'lfings, which 
will be 320 /. and 2t6L is 4320 /. as you may fee. 

ft L the price ofetti Ok, equal to 220 (hiL 
2x6 2 the price of a Cow, equal to 40 
20 the price 'of a ^oH, equal to 25 
• the price of a Hog, -equal to 35 

S Tbc« 



/ * , 



a< TJ>e Gdjien Rulr; or, Ruk (f TH]i|tx> 



Then fay, If 320 

320)4320 

3^0 • 


Cat. 

• I • 

('3 


Sh. 
:4320 


» h. 


1120 
960 







j6o 



Two perfons, A and By depart from obc place, and 
tyoth go one road ; but -<^ goes 3 days before B, axicl 
travels 30 miles a-day; J? follows after, and travels 50 
miks a- day : How many miles, and in how many days 
navel will B overtake A? 

t1rft> £nd by Subtra^on bow much B exceeds A! 
daily 5 tbcn by Multiplication find how many miles A 
bath travelled at J's fettmg out; as under* 

30 A^s daily travel. 

Bso ^ - 3 

if 30 — 

^ 90 Miles which A bath travelled at 

20 Excefs ^^s fetting out. 

M. D. M. - 
Then lay, If 20 : i : : 90 : 
He Willi overtake him at the 
end of 4daysjpad a half; and 9.0 
will have travelled 225 miles. 4^ tBeaofwer, 

HUE ST. XV. 

In 460 pounds, how many (hillings, fix-penccs, fouiv * 
pcnces, two-pences, and pence of each a like nuxn- 
be*, may there be found tiercin? Anf. 4416. 

^hea 



The Golden Rule; or. Rule of Three* 


5? 


Tbenfajr, 

460 
d. 20 
12 ^ 


If 25 : I : : 110400 • 
25) 1x0400 {4416 

100 ~ 


^ 


6 pioo 
4 12 


104 ^ 

^ roo 

• 

40 . 
. 25 




1 18400 
— 9200 




X 10400 


^50 
15a 

is cafy. -^ 




The proof] 





T*tf Golden Rule^ or, Ruk of Thr^e repeated. 

The aforegoing queifllons being well underftooxl and^ 
eonilderedy are fufHclent for tb^ underftanding both 
how to ftate and work ^ny qucftion in the- ^le of 
Three,* In this-placc therefore we will treat, of the 
Golden Rule Compound ; or. Rule of Three repeated-. 

We Ihall in the praOiee thereof work the exam< 
pics given, by fo many Angle Rules of Three as the 
queftion admits of; it being moft confentaneous to 
reafon, mod kitelilgible to the young' learner^ and 
many times as quick ; befides a great many jqueitions 
APt admitting of any •ther way of work^ whereby^ 
the rules before given, without troubling the learner 
with any more, will be fufficicnt for the purpofe r 
yet here and there,^ for the reader's fatisfa^ion, wa 
Hull name the common way alfo* 

^U E S r. L 

KFthc carriage of 20 packs from Manchefler to Lon* 
dbn, which is 136 miles, coft 16 pounds; what will-^^ 
the carriage of 12 packs from Manchejier to Chejier 
coft, being 28 miles? 

Ha. See 



n The Golden Suk^^ ftr, 

See tlfe foUaWittg viork. 
Frrft, I fay, if 20 packs coft 16 pounds, TvhaturtUt 
lapacks coil?. ^/ 9 pounds, i a {hillings r 

P. l. P. 



ao 


: J4S : : 1.2 : 




12 




3i 
x6 


2Q} 


ig% (97. la/. 
180 



12 

Then fay again, if 136 miles coft )?/. ra /. or 191 
killings, what will 28 mile$ coft^^> i^/ 1 /• 1 9 /• 6 / ^ 

M. e. M.^ 
136:192:: 28: 
18 



384 



X36) 5376 (319^- 

« it. 19/. 6^« yV 
408 

129^ 
1224 

72 
12 



M4 
72 



864.(6//. 
8i6 

48 6 

-^or — 



136 17 If 



If you would work this qaeftlon at one opreraclon^ 
by the/ules commonly g'^ven^ you m«ft take notice 
there are five numbers given to find a^ fixth in pro- 
Hortion thereto. 

Which numbers muft be fo placed as the three firft 
may. contain a fuppoiition, and the two laft a de- 
mand ; which that you may place rigbi^ let the fir A 
term be of the fame denomination with the fourth^, 
the iecond of the fame denomination with the fifth^, 
and the third with the term required.- 

So in the foregoing qiieftion the numbers will be 
difpofed in the following order. 

P. M. L. P. M. P. L P.. 

Ifao: 13$: i6;:i2sa&i^ Ofthus^ If aotid::i2 

M. M. 
136' %^^ 

Then will your tw6 firft numbers multiplied toge- 
ther bfe the firft number in the fingle Rule of Three^^ 
the third will be the fecond, and the two laft-mulriplied: 
together will be the thirds then wilt ypur^ numberft^ 
fiaod tbus^ as you lee. 



H 3 If 



90 



^e Golden Rule; or. 



If 2720: 16: .-336 

16 






I 


36 
16 




28 

12 


9016 

336 




27 


ze 




56 
28 


2720) 5376 (l i' 
2720 










336 


2656 

20 


The Anjhver is : 
as before. 


lA I 




- 


531^ ( 
2720 




25920 
24480 


6d.^ 


1440 

12 


« 








• 




2880 




1440 


'6d. 








- 




17280 ( 
16320 




96 





48 


24 


12 


6 


• 


272 





136 


6a 


34 


J7 





^U E ST. 11. 

If 20 pounds gain 16 pounds in 15 months^ what 
- fum of money will gain 24 pounds in 3 months? 

Firft fay, If 16 pounds come from 20 pounds, what 
wUl 24 pounds come fr«m? /^nj\i\ 30 pounds^ 



RiiU rf T^KZM repeaUJL pt 

If 16:. 20:: 24: 

20. 



16) 480 (30 £ 

00 
Then I fay again^ If ^^5 tnooths require 3a/. vhat 
will 3 months re<yiire? Anf^ ^SoL the number fought. 

M. I. M.' 

If 1^5 months require 3^0^ pounds^ 15 

3 months will require more moaey^ "■ » ' 

becaufe it is lefs time; therefore I 3)450(^5^'^ 

multiply by the greater extream, anct 3 • • 

divide by the lefs; and the anfwer — — - 

will be found to be 150 pounds^ as 15 

in the work. 15: 

I 

■ ■ I ' " ' 

« 

This queftion nray be otherwife ftated, yet wrought 
l>y two operations, as before ; for you may fay, If 
15 months come from 20/. what will 3 months ^ 
Irom more money, becaufe lefs time, jinfw. 100 /• 

15 : 20 : : 3 ^ 

'5 



3) y^^ (fo^ 



00 



Say again, If 16 pounds come from 100 pounds, 
what will 24 come fit)m? ^«/w. 150. the anfwer as 
before. 



9t 



The Golden Rule ; ^, 


L I. I. 
l6 : lOO : : 24 

16) 2400 (450. 


16- 


80. 



QO 

But if this queftion were to be. wrought at' oi» o» 
peratiooy you muft pUce yotur amnbers us before di- 
re Aed ; and feeiog the operation before was after 
fiiefamaimery as the one operation was dire A, and^the 
other lAverfe^ the fafliioii of your work wilt be alter- 
ed, for jKHi muft nniltiply them crefs^wife, m. the 
iirft number of the firft rank by the fecond number, 
of the third rank ; and the latter term of the fir& 
rank bv th« firft term of the laft rank, .^^^^^^ ^^ 
produ^s ttnder their own multiplicators } fo will the 
produft, ftanding under the firft rank be your SxS^- 
Bttmber io a Smf^ Rtde ^ Three Dire^*, and the 

Erodud under the laft rank will be your third wuwt^ 
er, and your middle number the fecond. 

See tie work^ 



J. 


M. 


I. 


L 


M, 


If 16 


'■^5- 


20 


: '.24 


■3- 


3 






»5 




48 






120 
a4 


% 



360 



Thea 



Rule (fTu%%z rcptmf. %^ 

Thei>> If 48 : 10 : : 360 

20. 

48) 7100 (150/. The anfwer as 
48, before* 

24a 

00 ^ 
7'he Golden Rule'CoMPOvi^n. 
I have been the more large in the foregoing qae* 
ftion^, not only to ihew the variety of the Mrork/but 
that I might be the Shorter in the following exam- 
ples : in moft of which I ihall only ftate the queftion^ 
tmd give the anfwer ; leaving the reft to the exercife 
of the letrner* 

Q^UE S-T. III. 
What is the intereft of 67 a /. for. 7 years, at? 6 
fgrcen^. fimjple intereft? Anf. %Z%L 4s. gd^tq;. 

I. L L ^ 
Firft; I fay^ If 100 : 6 : : 67^ 



t * 



^•'iz Intereft for one year. 
Stcondly, If i : 40.32 t : 7 

t 

/.2?2.24 



X. 4.80 

12 



■PiP 



1 60 
80 



d. 9.60 
4 

J. 2.^0 



HU E ST. 






JI4 The Gulden Itukf 6r, \ 

^u E s r. IV. ' . 

What is the intereft of ai /. for 5 months and 1 1 
ikys^pr 151 days^ sli &p€r ceat. fki4>le intereft? Jnf^ 
10 f.^d.. 

Ill .^ D. I 2>. 

Firft^ if 200 : 6 : : 2X Secottdiyi if 365 : 1.26 : : 15 1 

6 151 

630 
ia6 



3^ . • • ao- 



* « 



i8a5 



ym 



— - io.4aa 
776 la 
730 



4j5o 



5,04a. 



$iU E ST. V. 



If I a rod of ilitching be wrought by a men in 6 
days, how many rod ihall be wrought by 8 men la 
a4 days? Jn/iu, ipz rod. ' 

Firft, If a ; 12 : : 8 : Faclt 4^^ 
D. R. D. R> 

Second, If 6 : 48 : : a4 : Tadt 1 y a 

^UEST VI. 

^ 2o"dogf; for 30 groatSy 

Go 40 w^e^J /o ^r^ ; 
jKbiy w^«y hounds for 60 crownr^ 
Ma^ "rvtnter in that place? 
A^. aooo hounds. 

7»r 



Rule 4f T H KtErepfMted. 9J 


• 


• 
The operation.' 


€. D. C. 

if 2 : 20 : : 60 
60 


W. D. W. 
Then if 40 : 600 ; : 12 


2)1200(600 
12 


12) 24000 (2000 

k • • •■ • 



00 



This qucffioh is the fame as if one fliould fay,' .it 
20 dogs for 2 crowns be kept 40 weeks, how rn^ny 
dogs wilt 60 crowns keep the remainder of the year, 
or winter'-quarter, which is 1 2 weeks ? 

HU E ST. VII. • 

IF 1 2 men build a wall 30 foot long, and 6 fbot 
( high, and 3 foot thick, in 15 days; in how many 
days will to men niake a wall. 300 foot long, 8 foot 
high, and 6 foot thick ? Anfiu. In 80 days. 
\ F.l. D. F.l. D. 

Firft fay. If 30 : 15 : ; 300 : 150 
F.A. D. F,h. D. 
Then, If 6 : 150 : 2 8 : 200 

F^t. D, F. B. 
Again, If 3 : 200 : : 6 : 400 
M. D. M. kl>. 
Laftly, If 12 : 400 ; : 60 : «o 

.HUE ST. VIII. 

If 35 ells at Vienna make 24 at Lyans^ and 3 ells at 
Lyms make 5 cHs at>^n^tu^rp,, andioo ells at' v^izr- 
' ' vxerp 125 at Frankf^t% how many .oils at Frankfiirt 
AiUie 42 at Vienna P Anf^. 6a ells at fran^ort. [ 

% 



' Tk Gdien Ibde, tee. 

Ant. Frank, Arit» Franh 

1. If lOO : 125 : : 5 ; 6J 

Ly. Frank. Ly. Frank. 

2. I f 3 : 6} : : 24 : 50 
.Fien^ B-ank. V'ten. Frank. 

3- If 35 : 5^ — 42 • ^<5 

(Or,) . 

yien. Ly. Ly. Ant. Ant. Frank. Vien. 

35-24-3 ' 5 • 'o^ • «2S . 4a 

Then you may fee the ift and .7th term are or one 

denomination^ the 2d and 3d of another, the 4th and 

5th of another, and the 6iYi and 8th of another ; 

V^herefore muttipl;^ the 2d, 4th, 6th and |rth contt- 

dually for your dividend, and the id, 3d, and 5th 

multipUed together, wUI be. your divifor^ and the 

quotient will be the anfwer to the queftlon, {viz.} 

60 at Fr^mkfort. ♦ ^ 

»4 35 
S 3 

«20 10500 DivifoF. 

.125 



A^i 



600 

240 
12c 



105JPQ) (i3cfo|oo(6o 



1500Q 630 

4^ 



30000 
60000 



00 



630<N>o Dividend. 

By the way we may obfetvfc; that in the Woffcihg 
the quefHons in the Rules of three aforegokig, we 
have eonttniidly ufed Mtildpilcatiott before Dtvi(f<>f^ 
thVnigh it be Aot^* out of any neceffity : but feeing 

w fr«Aioas 



C9ntraiSioiu in tU Ruk if Thres*- 9; 

%raAioo8 are not yet kttmed^ And in dt^iding there is 
often a remainder^ we do it to avoid the troift)te of 
having afraAi(Hi Co nuiltiplyy or elfe we may as well 
divide the middle nunober by that number which is 
the dividend, andmolciplyidiat «{uotient4>y the other 
extreme; the produA is the anlwer to the qiieftion^ 
^s in the other way. 

E X A P M L E. 
If 1 3 'packs of wool coft ^5 pounds, what will 
^42 packs of the fame wool coll? Anfv). yi<i L 
F. L P. 14a 

If 13 265:: 142: 5 

^3)65(5 -^ 

65 710 



Here I divided 65 by €3, the ijuotient 5 I multi- 
iplied 142 by ; and the product;,^ ttz'.^TO' pounds, is 
the Anfwcr* * - 

Contra^iims in the Rule of Thr^e. 

This being confldered, you may oftentimes contraift 
your work in ^e/Hom tf^he Rule of Three. 

And %fi, if atanyjQme you have a queftiotigtvth 
4n the Rule (/Three repeated^ and the firft and fecond 
number in every operation be the f\mcy you may 
contrail your work by dividing the fecond number by 
the fir(l> andrthe quotient will be ^ common mu!tl- 
plicatpac, by whi<;h you tfiay muktply all your tiiird' 
n|iinbefs,f a«d thofe products Will -be the iiumbers 
fougbc* . And thus wiM all yeUr ^vHi^iis be faved, 
CJM^epc one, «od diat commoniy a fmalf one. 

EXAMPLE^ 
Af B, Cy and Dp have ico pounds Sterling to be di^ 
vkied«mong.them^ in fuch fort, tliat as oft as A hath 
\ i 3 pounds 



L 



y8 OniraiHons in tie 3f«& of Thae«; 

3 poiudsy B muft have 5 pounds ; find as. oft a^ 9 
«ath c. pounds, Cmuftbave 7 pounds; and a& oft as 
Chzth 7 pounds, D flinft have J o pounds: what 
4nuft each have ? 

^dd^e.prpportions. into one rum, and (zj, 

3 fi^ /. i- 



5 

7 IH 



J.O 

^5 



25 : ICO :: .3 
25 : 100 : : 5 
25 : 100 :: 7 
^^.25 ; loo::lo 



Oriherter, thus, if 35: loo : : -^ 5 



7 

ISO 



25>ioo(4 4 

*»«> 3 5 

o /2 far ^. 20 for S. 



j1 iz 4 '4 

i? 20 7 10 



JD40 %8 £ot C, .. 40 Tor IX 

' " ■' 
ICO for proofl ; 

In this example you may fee tkere are 3 divifions 
faved^ and that divlfion you have, bat a fmaU one ; 
and there Gor^ wiU prove of excellent; ufe in.the rule 
of Felkwfiip aad ^/%i?(/o)i,. where the firft and fe- 
cond number Sn <veiy opecacion is xammonly tb^ 
fame ; fo hereafter, we vi\\\ call this method the con- 
traf^ed way in Feilovijhif. 

Sometimes a queftion of the Rule cf Three may be 
performed by Multiplication only. 

S^ne^ 



Conira£Hom: in the Suk of Twkeei 95^ 

Somttme&by two Divifieitf. -. 
And; fometimes by zfmaller Multiplkatim and Z)£^ 
vijhn than your given numbers aUow ofi ^ 

If at any time your divifor, with either of the other 
numbers^ may be fisverally divided by fome common* 
mcafurei \inthout leaving any remainder^ and your 
divifor come to be an unit, the anfwer will be given 
by Multiplication only ; a&in the following examplc4> 

If 6 grofs of incle coft i j U what vrlll 4&^coftf 

Cr. I. a-. 

6 i 15:: 4ft 
I- 1 : is:: 8 

Anjw. 1 20 

Ifere I of. 6 is i ; pf 48 is 8, and fr dmes* 15 is i2<r 
pounds, the anfwer. 

But if either of the other numbers comes to be aiK 
ttoit, the work may be performed by divifion only ^r. 
as in the following, example. 

» 

If iSsrofs coft 12 /• \idiat willed grofs coft^ 
ji/f^. 4 /• 

Cr. I. Gr. 
18 : 12 : : 6 
i3 : XI : : I 

3) i^ (4 
o 

Here I take f IriF 1 8^ which is 3, and a 6th part of 
6 is I ;. then,^vvi{ie 1^2 by 3/ gives 4 pounds,- the atr* 
flrcr to the qucftioa; ' * r; 

r 2 xr 



loo CMtra/fumi im tic Xuk af' Thx^e* 

If your divifor be exafHy eontained in (M^tli your. 
ether numbers, the <{iieftion nay be anfwered by ^Mi^ 
mukiplicatioos ; as io die examj}le foHowliig. 



1^3 grofs coft 9/. iiiiatwUl x% grab coft? 
A^fw. 36/. 

Gr. /• Cr. 
3 • 9 5 : 12 

3 : 3 : : 4 



X2 



j6. 

Here 4lie 3d part of 9 is 3, of 12 is 4 ; multiply 3. 
by 4 gives 12, and that by 3 gtresf 36, the aiifwer. 

If you would ufe two divifions, divide your divlfbr 
by year fecond number, and the 3d'by that ^POtfent^ 
^^'luch gives the anfwcr. 

', JS X.A M P L E. 

If 9 gives 3, what will 45 give ? 

3) 9 (3) 45 C15 * ; . * 

93 . 

o 15 

ft 

J5 



So dividing 9 by 3, quotes 3, and by th^t dividing 
45> quotes 15, the anfwer. 
. jSometimes you muft ufe both Multiplicatign an4 
iSiviiion, yet but fmall ones. * * 

E X A J^ 



E X.A^m P L E. 

If 48 yards of lipcu<lqth coft 3 k ii /• vrhatJwrUik^ 
iiKzyaEdscoft^ Anfw. 8/. &^. 

ra. s. Tj. 

48 : 7a; J Ha 
24= 71/' s 56 

la : 7a.5 s 28: 

. d: 72 ! : 14 
J^ 7a : : 7 
7 



/. 


/; 


3 


12 


ao 




60 


• 


la 





3) 504 H«- 



r«- 



Iti i.1 * 



3 r8/.:»/. 

ao "^ ^ 



24 



•1 7 »^» '.v* 



♦ • •# 



/ • . ^ 



O.V 



Tou might have contraftedyour work more ftiff/by 
taking | of the firft and Izd, at fi^i^ and then |Vf 
that ; which would have been the fasts^^as y^u may 

The JOtfwWr or Compound Ride of^bfee^ vmay alfo 
b^ greatly contracted by a method of ^V^^g^ng vulgar 
fraStons^ which the fcadef' will find explained vapage 

irXi following.-^ Let us, for example^ take the firft 

<{ueftioain the D*iuhk Rule of Three, :^j9hi<ii is rcfol- 
vci atone operation, v^^^^ &5) foregalng.. The two 
lirft numbers are there .multi|died together for*a firft 
Dumber or divifor, and the twolafVforja third number, . 
which, by the Golden RideyiB to be mu^itijplied by the ' 
iecond ; and confequendy, the three laft numbers 
jaulripjicd together form the divjdoiKl^ and the quo* 

4*^. I'-y: tioflt:'- 



* • 



I02 . Contra^ions in the Rule of Th^ee. 

tient artfing fro;nn thence anfwcrs the queftion. This 
beiog premtfed, we fliall proceed^ accordiog to thi$ 
Aiort incthody to folve the queftion> which in page 89 
ftands thus. 

P. I. P. 

20 :•!<$:: 12 

M. M.' 

i 

The two firft nBinberSy viz. 20 and 1 3 6,^re to be mul- 
tiplied for a divifor, and the three lafV, vtz, 16, 1 2, and 
28, for a dividend, and the quotientarifing from thence 

16X12X28 
is the anfwer. That is . will anfwer the 

20X136 
qncAion. This fraction reduced, according to the rule 

6Xa8 168 
given in page 121, will be or*——; the value 

5X17 «5 

of which is eafily found as follows* 

85) 168 (i [That is I /. 19/. 6 J. |f or -^^ 
85 the fame as in page 90. 

> ~^0' »^ f I . , « .i- 

• » • 
1660 (t^)/. -..;.,.'....• 

45 

90 

45 



t» > 



,X : 



540 (6 ifc 

30 - /V0€^ 



I03 

Proof of the Golden RutR. 

*Wc wil! fhcw you how to prove the Ritte of Three ^ 
and fo conclude this rule. 

If 4 numbers be proportional, thip product of the two 
means U equal to the produ^ of the two extremes* 

Hence^ to pf oye ypur wprlc, multiply (be 4th num- 
ber found by the firft number ; ani3 ifthat produ&.be 
equal to the produ£l of the 2d by the 34 tiie work is 
right, elfenoti^ 

So if J;^*. coil 16 A what win 45 ^^A coft? Anf^ 

sol. T. /. r. 

8: 16;: 45 

45 

8a 

^4 • 



8) 720 (90 



i) 



00 



Then the 4' proportional numbers will he, 

8 ; 16 : : 4£: 90 
45 ^ ' 8 

.to ' ' v7?9 ^^^ P^o^y of the ift,and it^tjh 



! '..:,) 



720 the produA of the id and 3d. 

You fee the product of the jft and 4th is equal ta 
the product of the 2d and 3d, which fhewsyour work, 
to be right. 

Hence, if of 4 numbers^ the 1 ft be to the 2d as the 
3d is to the 4tb| fo thofe 4 numbers ihall be pro* 
portional* 

Bui 



tD4 ftW ^f ^*^ CoUert Rule. 

But if your third number be.lels ill»n the firft, and. 
require more ; or mdte, and require iefs; then the. 
produft of your firfl and fccond vill bt e^^'Co the. 

produJ^ of yi)ur third and fourth. 

. E X A M P H E. 

'» •,>. ,1. • 

If n men dtf aptece pf work in i6i^p. hfhojft^. 
sn'aity day^ \vIU 24 men do the fame ptec^ of Mrork.?. 



'4 »* .1^4 



^. Z>. M^ 
If 12 : 16-: : 24.. 
12; 



3a 
x6 



24) 1 92 . (& days theanlWeir* ^ 

a- 
Then the 4.«umbers ^ivifi be 12 : i6i : : 24- : ^> 



V 



/ 






t. 



\9^ 



!^ere ydumay ftc tfic* prodiid of the il^hjy the 2d i 
is equal to the produQ of the 3d and 4th^ /whidi- . 
ibcws the vfQi:fc to be rig.ht. 



I .•««A> .w i 



r ' ' - • * 



f 

•.1:1: 



The 



.» 4 . y 



. I 



- . \ 



105 



I : 



• ! ri-.r.-A/'** 



"The Rule of VJi a Q TIC e;: . 

If *».»■, . J 

THis ruleis^mly a contraA^on^ pf the (hUitm 
Ruk afpn^itig : for when the price or value 
of one yardy ell, hundred, ijc. is given, and the price 
or value of .$«y other quantity of yards, ells, hundrcd^> 
^c^ w«re required ;.ahe firft wmiber btim^^Hmp^ an: 
unit, ijie <piefttoa may mpre.qujckly^be wrou^t by 
the aliquot parts of a (hillibg or.paunc^ i^ jthe. future 
of the ^ueftion requires. It will be convenient to treat 
firft of inch queiHons as mm be wrong|it by the aliquot 
parts of a ihiUkig;. wher^lore it will he neceflary to 
annex a table for that puit»ofe. 



% • T 



A tabki of die dtquoe parts of a (biffing^ 




.. - 1 



r '*• 

Ione 12 

one 8 

one 6 

I one 4 

(one 3 



Part.- 



f I. 



The ufe of this^ table is eafy ;;ibr«3i|Du tmayUbr tbait 
for r penny yoji muft take one 1 2th part ; for i penny^ 
halfpenny, one 8ch part; [for 2 pence, one 6th part; 
and fo of any ptbca 



Herelfaid, J^of«7 k 
5, of 7* is 6 ; then cutting 
off the laft figure, |, the 
reft is pounds,' and the an- 
fwer is 2 /. i(rs. 



i 



Example^ L 

At I penny the fanl, What 

will 672 yards eoft i ' 



^ 5i6 fliiUings. 



Jn. %L 1 6 A 



In 



7o8 



The Rule ofVfiAC TiT^ 



"Here firfti took onie half 
for 6 d, ^nd one half of that 
for 3 d. and 'J of 3 ^. for 1 4L 
J, and ^ of 1 <i i for 3 f . 
which IS juft 1 1. </. . I J. 
^hich fums added t<^e- 
iher, and divided by 2© as 
before, pvej5/. 5^ the 
4gifwer« 



IV. 

At 11 i. X ^ ;beyar<4 w1mi% 
AviU 752 yar4s coft^ 

t 

94 
* 47. . 

79l'5 ; 



MM 



TT 



^•»5:'-5^* 



We will nowixtpdeed to the queftions that eonlH): dF 
a ihiUingi and fome'^umbdrof j>ence mkI farthings 
befide, that thei«arner may utiderAand oU varieties* 



. In this quettioh I let the 
number given (land for a 
fhiinng, and only take an 
^partTor'i il. J; and add- 
ing them together gives 
16a fliUlings, equal t<> 91. 
2 /. the anfwer. 



k is e videitt,. it will coft 
143 /• and 143 4' if. |: 
wherefore Ilct it ftand for 
a AiM^ngy ana taking.^ 
jpart for 3 v. and i of ^ a, 
for 3 hal^^ii^, adding all 
together malces ipS/. and 
7 3. §» equal xo 9/.' 16 s. 
7 rf. J the aniwcrv ;; 



I. 

At X3 ^. ^ the yard, what 
wiU 144 yai;<k coSt ^ 



^ 1% 



l6|2 



At j6 ^. ^ the yard> whift 
will 144 ya^cls cofti 

35 9 
• . 17 10 ti . : 

. 1 ' * ■ I " » 



-OT«i4 



/ t 



Hew: 



f' 



The Rule of Practi ce. 



X09 



•Here I let it ftand for i s. 
then taking ^ for 6 d. and 
^ of 6 d. for 3 ^. and ^ of 
3 ^. for I d. it the Aim of 
all> which is 270 (hillings 



equal to 
anfwer. 



13 



/. 10 /• the 



III. 



At 22 d. i the yard, what 
will 144 yards <:ofU 
72 

i8 



27I0 



^/{/^. 13 /. 10 s. 



Here foHow fome more queftlons ©f divers natures, 
for the further exercife of the learner. 



For 3 ^. I took J part, 
-and for a farthing if^x ^^ 
that, and for.^ a farthing, 
I took .^ of the farthing, 
^nd for the quarter of the 
farthing, ^ of the ^ far 
thing, which added toge- 
ther, makes 41 i*. and 3 d. 
equal to 2 /. 4 J. 3 d. ^ 



Here I took for 3 d. 
twice, and for i farthini 
^ part of 3 d, which add 
ed, makes 21 /. 4 t/. i ^. 
or I /. I J. 4 rf. 1 f. 



I. 

At 3 ^. farthing, ^ far- 
thing, |- farth. the yardy 
what will 1 44 yards coft? 

? 6 

o 9 



r 

1 
I 

I 



4I* 3 



:/«/w. 2 /. I .f. 3 d, 
II. 

At6d. I y. a yafrd, what 
will 41 yards coft? 



10 


3 




10 


3 




00 


10 


1 


2II 


4 


I 



An/w. I /. 2 J. 4 (I, 1 q. 



K 



Here 



TU Rule if PRik c Ti c«. 



Here I took } part for 
I J. |, and ^ of that U c 
qual to 420 X, and the an- 
1 wcr will be ^ I /. o /. 3 ^. 

3 9' 



flrftilrcckiccd the yards 
Sato clh, Facit 58a | dls; 
sthcn for 2 d. I took a 6th 



III. 
At 3 farthings theell, what 
wilt ,6725 dl&coft? 

if- 

^840 3 3 

44*|o 3 3 



part, 



and for the i d. 



^ 



s 



;part: laftly, for the f I 
took I of the price of the 
cIl twice ; and the anfwer 
will be, as in the work, 
-viz. 8/. 9/. 10 d. I y. I 



Anfiv. 21 /• o s, 2 ^* 3 f* 

IV. 
At 3 d. ^ the cH, what 
will 728 yards cofti 

4 



291^ 



I 582 §=clls. 



197 

72 



d. 
9 



4 



4nf. 169/. ro^. if or 
8/. ^/. loi* \q*% 

We (ball now proceed to qucftions relating to Ali^ 
Mot parts of a pound: to which purpofc take the fol- 

iowlng table* 

Aliquot parts of a pound. 





For^ 



Shil^ Pence. 



I 
I 

2 
2 

3 
4 

10 



c 

o 
6 

4t 
o 

o 
8 



I 



th. 
one 20 
one 12 
one 10 
one 8 
one 
one 
one 
one 
one 



6 

5 
4 
3 

X 

2r. 



JS^amjJci 



7$t ^U ft/P'KAcrrcE- 

Exampks follovj. 



tt9 



(r.) 
AY I' /. yard, what 
^ ^ 1414 yards? 

Jnjw. 7 /. 4 s. 
At i s.id. ihe yard; whiit 



At 4 Si per yard, what 1)76 



yards ? 



' ^i^'*' 



Eacii 12 1, the anfwer. 

(30 ■ 

At 2\r. yard| what 67I2 

yards? • — 

^partis 67^ 

' 67/. 4 J. 

(4.), 
At2/.6</.what lyiyards? 



f part is 35 |l 

i*//^. 35 /.' 4 ^•• 

(7) 
At5/.yd,what 735 yards? 

^partis 183 1 

i^;j/ty. 183/. 1 5 A. 

(8-) ' ;, 

At 6s, 8rf. tbcyd,whati70^v 
yards? . * 



I; part Is 



581 



(9-) 
A 1 1 o /. yd, what 1 44 yds ?> 

J part is 7i 



lis 21 I 

,/tf^/w. 21 /. 10/. 

At 3 /. ^d. the yd,what 751 
yards? 

J^part is. i^S |- 

AnfvJ. 12$ L 3 J". 4 '^^ 

If your queftion confift not of aliquot parts, divide- 
It into fuch, the fum of which will be the anfwcr to^ 
the queftion ; as in the following examples may more 

fuliy appear. 

K 2 (I.) At 



112 



The Rule rf Pkactice. 



At 3 /. yd. what vti\[ 144 
yds. coft? 



(4.) ^ . 
At iij.4rf.thc.^.what 150 

pro// coft? 



^ for 10 (hillings is 75 
■]^ for 2 /hil. is 14/. 8/.'y'^of 10/. for i /. is 7- 10 
7v*o- for. I fhil. or "J . • 4 of I J", for 4^. is 2 10- 
|of2/. fori/.3**7^'^^- -^ 



The fum UthtAnf% iL 12s. 

At 7/. yd, what will 144 

yards coft? 
i part for 5 (hillings is 3 6 
^^ for 2 (hillings 14 9 

The fum Is the Jnf. 50. 8 

. (3-) 
At 1 5/. J. C. what 721 C- 

coft ? 



The fum is the Aaf. ByL 

(5.) , 
At IS. 4J. |/>. what 141 

pounds coft ? — — 

■^ for 2/. is. 14 2 o 

^ of 2 J. for 4d. is 2 7 o 

I of 4^. for 2j. is o 5 10^ 



••— i- 



:| for 10 (hil. is 360 10 
7] )fjcj\for5X. isiSo 5 
j^,5of5T.for 6-^. is 18 06 



The fum U the ^;(/: 16 I4 lO^ 

(60 
At 1 7 /. 6d. the i««^. what 
375,^tt«rffej" coft? 



Thefumlsthey4w/l558 i j 6 



^ for I o/. is 187 ro o 
I of 10/. for 51. is 93 15 o 
^ of 5/. for 21.6rf.is 46 1 7 6 

Thefumisthe^«/r328o2 6 



If your queftion confift of (liiUings and pence, as 
ill tfic laft, you may multiply by the number of IhiK 
lings, and take the correfpondent aliquot parts for 
the pence, according to the firft table ; and from 
the llim cutting off the laft figure, and taking half 
the reft, the aniwer will be the fame as in the fore- 
going method; and in fome particular cafes may b« 
mor^ convenient, aad oftentimes more e^fy. 

/ 



TAh Rule of Pra c T'l c B.-- 
EXAMPLES. 



y%S 



At 7 J. I d, the elly what 
will i44^//fcoft? 

Multiply by 7 

Produft 1008 

^of 144 ij 1 2 for I penny, 

Sum is I02|o . 

5%. - .51 /• theanfwcr. 

At 17/. 4^.^///, what 172 

Multipry by 17 

Produft 2924 

1^ of 172 for 4 </. is 57 4 



. (30 

A^ 9 J. 9^. what 1 4 1 yards f 
Multiply by 9 

Produft is 1269 
^ of 1 4 r f©r M, is 70 6 
^ of that for 3^ is 3 5 3 



Sum is 



>37|4 9 



298!! 4 



Anfwcn 149/. 1/, 4^. 



Anfwer. ^ /. 1 4 /. 9 </; 

(4.) 
Atr/; X4X. gd. j^ the yardy 

what will 144 ^^/. cdft? 

M4 
Multiply by 34 

43i 



Produft is 4896^". 

J of I44'^fc)i'6ii.is 72 
J of lafrfor 3 d. is 36 
'J- ofthatfoi^ 2f. is 6 



Sum is 
Anfwer. • 



5c no 
250 /. 10/. 

Pf your queftiort tofifift of Oiillings only^.^you may 
contraft your work thus* If your {hillings be even,, 
multiply your number gtven^by half the number of 
/hillings ; ^ the firft figure to the right hand- in your 
produft, -is a double numberof fhillings; and in your 
operation ought to be fet apart in the place of fliili; 
lings, the reft is pounds. 

K 3;: (jv) At 



114 



The Rule of FnACTict. 



(I) 



At i6s. the yard, what will 
. 672 yards coft ? 
Multiply 6yt 

By^of i6 (viz ) 



8 



Pr.with Sh.apartis537.12 
Anfwer. 537^- i^-^* 

At 6/. the yard, what will 
172 yards coft? 

172 

3 



Pr.with Sli. apart is 51.12 



Anfvver. 



51 /. 12 /.JAnfwcr. 



(30 
At f 2 J-, the yard, what wlli 

172 yards coft? 

17a 

Multiply by 6 

Pr.with Sh. apart is 103.4 
Anfwer. 103/. 4;'. 

(4.) 
At »4"J. the yd, what wiU 

125 yards coft? 

125 

Multiply by 7 

Pr. with Sh. apart is 8^7. 10 

87/. I ox. 



Or you may multiply as ufual ; and when you have 
fiiiiflied yaor operation, cut ofT your laft figure^ 
doubling it for ihillings, and making the reft pounds. 

Examples folk/w. 



(k) 
At 12 J. the yd, what will 
1 44 yards coft ? 

144 
Multiply By 6 



Anfwer. 



86I4 
86/. 8 J. 



(^0 
At 8/. the bundle, what 

will 172 bundles coft? 

172 

Multiply by . 4 



AtifwcF. 



68|S 
68/. \6s. 



B'-it if your number of fhillings be odd, work for 
the greateft even number of (hillings therein, and 
for the odd fhilling take the 20th part of the given 
iiamber; thofe re lults added togciher, give tlic an- 
l\vcr. 

E X A M^ 



7he Rule ^Practici. 
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EXAMPLE. 



At 17/. the yard, what will 
172 yards coft? ^ 

172 
Mult, for 16/^ by 8 



Produa 
^ for I /. is 



137 12 
8. 12 



Sam and aofwer 146 /• 4/. 



(3.) 

At 19 /. the yard, what will 
144 yards coft f 

144 
Mult, for 1 8/. by 9 



Produa 

-^ for 1 /. is ^ 



12^.6 
7. a 



Sum < 136.8 

Anfwer 136/. 16/, 

If your queftion confift of pounds, /hillings and 
pence ; for the pounds multiply, and for the ihUlings 
and pence work by the former rules. 

- EXAMPLE. 



Ax 2 /. 17/. $d, the hundred, 
what will 1 44 hundred coft? 

Multiply by 2 



Produa 

4 of 144 for 10/. is 
i of that for 5/. is 
■rVof 144 for 2/. is 
tV of 5 /. for 5 d. i$ 



{288 
72 

36 
14 8 
3 o 



If a pack of cotton coft 11/. 
1 1 J. 11^. what will 111 
packs coft I 

III 

Same one fig. nearer 1 1 1 



The fura 
Anfwer 



413 8 
413/. 8/. Anfwer 



Produa for 1 1 /. is 1 22 1 
T^y for iw. is 61 •! 

Txof II /. for II //.is 5.1.9 



1287.2.9 



1287/. 2i. f)'tl. 



If the price of one be giv^n, and the price of any 
other number be required, together with ^, I, |, or 
any other parr, you niuft work as before for the inte- 
gral part, and for the fraftional pare take fuch a part 
of the given price j the total fum of which parts will 
be the anfwer to the queftior, as m the following ex- 
amples may appear. 

EXAM- 



Ii6 Notation ^Vulgar Fractioks< 

EXAMPLE. 



At 4/. 1 4 /. 3^/. the hundred, 
what will 34 C*. i coft ? 

For 4/. multiply by^4 



Prod u A 136 

4- of 34 for 10/. is 17 
i of !•/. for 5 /. is S 10/. 
J of 5/. for ij.^J, 126 
•^of the given price 2 8 i^ 
^ of that 1 4 ^1 



(2.) 
At 3/. 17/. 6//. the huDdred^ 
what will 144(7. 2 7. 31 /^*: 
cod? 144 02 ir. 

For I /. mult, by 3 

Product 432 

:| of 3/. for If/. 108 
|. •f that for 2/. 6^fg 

I 



Thefom 
Anfwer 



i of the given price j j 8 

|. of that for 1 4 /^. 9 
^ of that for 7^/^. 4 10 



H 



56# 1303!: 



167 4 H |Sv°^ 
1^7/. 4/. S^.^lAnfwef 560/, i^s,.^d, 1^. 



But if the fraflional parts cannot conveniently be 
taken^ the quickeft, eafieft, and beft way is perform^ 
cd by the Decimal Rule of Pradficc following. 



The Doftrine of Vulgar Fractions^ 

Notation of Vvloak Fractions. 

WHat a Vulgar FraOhn is, was fhewed in the Intr9^ 
du^itn^ and fo needs no repetition. 
A vulgar fra^ion is either fingle or compound. 
A fingle vulgar fraction hath only one numerator, and 
one denominator, and is either Proper or Improper » 

A proper fingle fra^ion hath its numerator alwaysJelae 
than its denominator ; as | i-|^ ^, ifc. 

An improper (ingle fra^ion is when the numerator ^* 
greater than its deaominator, as |, {^y ||^ 6^. . 



Redu£fion of Vulgar FRACTroNS. 11.7 

A compound Tulgar fradion is fuch as hath more name- 
raters and denominators than one* as ^ of ^, and is eafily 
known by having this word ^ placed betwixt them ; fo 
•|-of^of^» is ft compound f ration. The formation- is 
eafy : for 7 pence will be -^oi ^^ of a ^oundi and three 
fiiithings is ^ of J^ of -^ of a pound. 

Ft'om benpe proceeds another number, called a mixed 
number^ and confiftetb of two parts, the one whole, the 
other broken ; fo 3 yards and 3 quartefs is expre&d in a 
mixed number thus, 3J; others are iItV» I44ttV> ^^* 

Things commonly exprefled by fractions or broken 
numbers, are the parts of coins, weight, meafure, time,(!7r« 
As (hillings, pence, or farthings are fraAions in refpedt of 
a pound; fo quarters, pounds and . ounces are fradioas to 
lefped of a hundred. 

Redu^hn of Vulgar FaACTiairs. 

Bccaufe Additiftnzxkd SuJrtra^ihn oi Vulgar FraSiions can- 
not well be performed without the knowledge of Redue^ 
thn, we will firft treat of it, and then of the reft in order. 

Bj Redu^M^t bring fradioas into their leaft equira- 
lent parts. 

And into common denominators. 

Or into one denomination-. 

By Reduction we find the value of any fradlion in the 
kno\yn parts of the integer. 

Reduce whole or mixed numbers into improper frac* 
tions, et contra. 

As likewife compound fra6tions into fingle. 

Of thefe in their orders 

I. To bring fra6tions into their lead equivalent parts, 
may be performed feveral ways ;. a general rule for which 
is either of thefe that follow. 

//r^. Divide the denominator by the numerator, and 
the divifor by the remainder, if any be ; thvs doing till 
you find nothing remain ; your laft divifor is the greateft 
common meafure fought : . or divide the denominator by 
the numerator, and likewife by the remainder as long as 
there is any ; the laft divifor is your greateft common 
meafure fought as before. 

By which dividing your numerator and deaominatov, 
reduceth your given fradtion into its leaft parts. 

Note, 



I iB RcduiU'on cf Vulgar Fa actions* 

N^te^ If your lift dttiibr be in timt| tht fiiai€tkm is m. 
its lead tetint already. 

EXAMPLE. 

Let us fiod the {reateft CDimnoo neafure of f^-. Here 
I diTide 629 by f ^5, remaifis 74; by which ditiding f 5$> 
raft 17 ; by wi^ch diTidiDg 74, nothiog remaios : fois-. 
37 my lad divifor, the commoa mearare fought*. 

See the nuork^ 
55f, 



74)55f (7 

The firft way ■— 

37)74(2 

o 

f$cit 37 for the greateft cottmon meafore;. 

555)629(1: 



The fecood way 



74) <5«9 (« ' 
592 



37} 629 (f r 

259 
'259 



* Faeit-^ ff as before. o 

Then if you divide 555 and 629 fere rally by 37, th^ 
two quotients will be i^ and 17, which placed fradHooal- 
iy, thus, -L^f will be equal ia value to the former fra€«9f 
tion, but in its leaft terms. 

So the greateft common meaiure of f j-J- vill be found 
to be 91 ; by which dividing both the numerator and de*- 
nominator, reduceth the fradion into itrleaft parts, viz. 
^ and fo of any other. 

But 



I 



Bat finAtOKB nay more quickly be abbreiiatedt if yoa 

defecy antjb oiunbec that wUi f ?«n|y 4ividc both your 

•numbers, without leanng any remainder ; which inalieveft 

Humbert may be done, by halving both as often as you can : 

iiyouf auxubers ^nd with 5» or a cipher, it ma.y be done 

"by taking \ part, or ^ part, and fo in many other. 

So ^^ by halving, wUl be abbreviated ioto ^, and^,.^ 
\jff taking j- will become | the lead parts« requited, as 
yott may fee is the work. 

If. Wheiifevtral fradiooe are given to be reduced io- 
to other equivalent fra£tioBS, having a commoa de»omi* 
iiator, ufethis rule : 

Multiply every numerator into each denominator co»- 
«tiuually, except its own, which (hall be new numerators ; 
then multiply all the deoominators into, one aaother, for 
.a common denominator, and your work is fini(hed« 

E X A M P T. E. 

Let \ and \ and } be reduced into other frafkions, which 
ihaU have one common denominator. 

Multiply I, |, and 4tQgetber, FMcii t2', and 2, 2and4, 
Facit 16 ; and 3, 3 and 2, /Vrr/7 18 ; fo have you three 
09m nomeratort. Next molttply 2, 9 and 4 into one 
another. Facit 24 for a common denominator to the 
iormer numerators* 

S« H, it. if wi" ^ equal to 4, 1 1 . 

you will find If^ equal t*|. i^^& equal 4. ^f^ 
'Cqnal to tV stnd -^^^^^ equal to 4ft and thus of any other^ 
III. Fra^ions of divers denominations may be brought in- 
to one denomination, by Involving the lefs into the parts of 
the greater, whereby it will become a compound fradtioo* 

EXAMPLE, 
So if ^ of a (hilling, s|nd ^ofz pound mufthe brought 
into the fraction of a pound, you may obferve that ^^ of a 
fliiUingis-^ of one ^'^ of a pound, becaufe one (hilling is -^ 
of abound ; which compound fraAion, when reduced by 
one of the followiiog rules, will be -f^ of a pound ; fo 
iiave you both in one deDomiosKtion, as was required* 

So 



no R^duSllon of Vulgar F R 11 c T i o n s. 

So 4 of an ounce reduced into the fraAion of a'tT.wcight, 
will be I of -^^ of I of a C. weight, equal to i^y ^7, and 
fo of *ny other. 

6X^0X5 

An cxpreiEon of the following form, tfiz, , which 

40X15X9 

impilies the cofltinued multiplication of 6, 20, Sind 5, di- 
vided hy the continual prododl of 40, 15, and 9, may be 
abbreviated by dividing any of the favors, or parts of 
the numerator and denominator by fome number that is a 
coramoB mcafare of thofe parts. Thus, b^caufe 20 will 
lueaTttre 20 fa part of the numerator) and 40 (a- part of 

. 6X1X5 

the denominator) the fradion will be reduced to • ; 

2X15X9 
likewHe becaufe three will meafurc 6, and 9, it will be 

2X1X5 

. ; and fince- 2 is a fadlor both in the numerator 

2X15X3 'X5 

and denominator, it will be farther reduced to • ; 

15X5 
alfo becaufe 5 will meafure both 5 and 15, ft will be- 

iXi ' 

come , or — Jthc fra^ion in its lowed terms. And 

3X3 9> ' \. . r^ r 

after the fame manner may any other fradlion of the Jamc 

kind be abbreviated. / , 

IV. To ■ find/ the value of any vulgar fradUon in the 
known parts of the integer, do thus; 

Multiply .the numerator of the f ration given, by the 
known farts of the next inferiour denomination ; -which 
produd divided by the denominator, quotes the parts of 
that denomination fought ; the remainder, if any, multi^ 
plied by the parts of the next inferiour denomination, and 
divided as before, gives the parts of the next denomina- 
tion ; and thus yOu mufl do, till you have it brought into 
the leaft known parts, or till nothing remains. 

' EXAM- 



ReiuRhn in Vulgar Fractions. i2t 

EXAMPLE. 
^^h^t\% |.-J^ of a pound fterling ? Jaf, 5 /. 64' 2q^ 

. '. 133 numerator 

20 (hiliings ia a pouod 



rl.l 



^J^enomiiia!tQr=:^8o) 2660.(5 AilHogs 

2400 



260 Remains 
12 P^oce in a (billing 



5-20 

260 ^ 



f>efionabatar=48o) 3 1 20 (6 pence 

. ,2880. 



240 
.4 Farthings in a peni>7 



^Den0intDator=486) 960 (2fahkhi;gs 

^60 



After the fame manner the r^ilue-of -j^ of an huDclre^l 
^ \will be one quarter, 14 pounds, and 8 -rlx ounces. 

V. To reduce whole or mixed nui^bers into ifBpropejr 
^fra^ions, dothus; 

If your nmnber gireo bean integer, it is bntmakiffg aa 
'Unit denominator thereunto ; fo 7 reduced into an impro« 
per fra^ioo, will be -J'. 

If your denominator be fixed, the produift of it, atA 
yout integer given, ^111 be the numerator. 

So if 7 were to be red need into an improper fradlioo, 
whofe d^ominator (hould be 11, the improper fra^ioa 
anfwering," would be O- ; and fo in any other. 

But if it- be a mixed number, then multiply tlie integral' 
'part of your mixed number by the denominator oLyour 
•fradional- part, and to the produft add the numerator of 
the Taid fraftional part, the fum will be the numerator t9 
<dtfae former denominator. 

So 2 ^ wUl be y » and 7 4t will be VV. 6^. ' 



12^ Addition in Vulgar Fii A c r i o H4. 



»- M 



On the contrary, if you would reduce any improper frac- 
tion into its equifalent whole or mixed nuaober, do t^os: 

wDiVide your numerator by the denominator, t^e quo- 
tient is the whole or intejgra! part ; and the remainder* if 
' any, is nuiikerator to the^ibrfner denominator. 

So if ^^ were reduced, it would be a whole njiml)pr» 
(viz.) 5 : and if '4t ^^^^ reduced, it would be a mixed 
number, to wit, 3 4t » ^^^ ^^ ®^ ^^^y o^l^cr. 

VI. To reduce a compound fraction into a fingle fraction. 

Multiply all the numerators .one into another for a new 
numerator, ''an^ the denominatoirs one into another for n 
new denominator, fo have yoil the fingle fra^ion fought^ 

So if j. of ^ wei^e reduced into a fingle .fra^on, it 
i^rould be -j^ ; and 4- of y of«4 ^ould be -^ or^^. 
^ And thus much (hall fuifice for Redui^oo. 



. ji *«, 



Addition in Vulgar, F a A C t i o 11 s. 

Addition o/Fraiiiom^ (after they are reduced or abbre- 
▼iated, 'if.occafion be),- is very eafy, an j confifteth only in 
^adding together their numerators, the total of which ic 
'the numerator to the given denominator, and is the f^na 
of the fractions fotlght. And this happens either in frac- 
tions with fr^dtions, whole numbers with fraAions, mix- 
ed with fractions, mixed Bumhers with mixed, or mixed 
with integers. 

I. Firji^ Fradions with fraAioa[8« 

EXAMPLE. 

Add 7 to .4 the fum is ^, and the fum of :^, A> ^^^ 
tV '" Wy on. 

So if -^j and 4 ^^^^ ^^ be added, th^r fum would be 
/ound to be -^^ for -^^ and ^ will te reduced into -^^^ 
and ^yV» *°^ ^^*" ^y addition will be -^^. 
' Aud if I of a pound were to be ^dded to f of a ihilling, 
the fum will be found to fee ^y. " 

Firfi, \o( z (hilling, reduced into the fra^Hon of^a 
pound, will be y^. Secondly, | and y^^ will be redi^f 
ced into 4|§ andy^^; and by addition. Thirdly, the 
fum is ^§ ; and. Fourthly, by abbreviation, into ^^ 
*" II. In whole numbers with fradions. 



Mdition in Vulgar Fractions, S23' 

EXAMPLES.. 

A^d'7 and -f- together, 'the Turn will be ^^. 

So if 5, 17, ^y and|.'of y^^ w«ire to be added; tSe 
fani would be y^V- ^ 

Fhfty ^ of -^ will be reduced into this firigte fraftlon |^. ^ 

Secondly t By rcduAion -/j and H- will become /aV« ' 
and JU^ 

^^ Ton* 

Thirdly ^ By addition the Tttfn of thofc two is -/gVl' 
Fourthly^ By addition, f and 17 maikes 22. 
I,,}^/^, 22 added to T^^j.-u Wi" • ; . . , „ , 
And 1 1 /. and f of a ftulUag added together, »' i zo . 

III. In miKed aambers with integers* 

. , EXAMPLES. 

Add 7 and 5f ^ogetjjfer, th« furn is i2f or ^^ , 
Sbif 3, 9, a|^, and 5^ were.added, the fum will be Vo^/» 

For 244 and $f wtil be 4|'^P<^ V* ^^^ ^^'^^^ ^^^ ^* 
gain will beconaeflJ andl-^J-; and theie added ro the 
fatal of 3 and 9, (v/2.) la, becohae laflf; or ^i^ . 



IT. In mi^ed nambers with mixSd. 



', 



E X A M P L ES. 




V. Fifthly, and laftly, In* mixed numbers and firaAioos." 

EXAMPLES. 
Add I'and 7§*into one fam, Facit 9; for | and | is 
fr'or I, and 7 and c is 8. 

So ^he fum of sf , 13^. tt"* and ii>: will be WlY/ 
which will be ec|[aal to ~I7t|7|7* 
Aflld thus of any other. 

SubiraOion in Vulgar Fractions. 
As in Additi9n we took- the fum of numerators, after 
the work oi Reduiiion (if any) was jperformed; fo in Sub^ 
tra£iion (afieif "fuch work, if; need be) we milft take the' 

h 2 difference 



1 34 Suitrdffi9n in VulgaP F %-A CT i o n t . 

difTerence of the numerators, obferviog all the cafes in* 
Addition, Of which in their order. 

.I*. Firft^ Where both are fra^ions. 

BICAMPLES. 

So if the difference of ^ and |> were reqaired^ it would, 
by fobtradting the lefs numerator from the greater, be 
found to be -J-, ' 

Again, if the difference betwixt i^ and f was fought,' 
thefe two fra^oni, becaufe of unequal bafes, by Reduc^ 
ti^n, would become -J^, and -^^ ; and then, by fub- 
tra<fling the Icfs numcratpr from the greater, the diiFercnce 
fought will be -^j. 

H. Secondly ^ Where one is an integer, and the other 
a f ration, * 

EXAMPLE. 

If the difference betwixt 7 and | were foifght, it would- 
be 6|, for I from 7, reft 6 ; which i reduced into a frac- 
tion whofe denominator is 5, is f; then | from | reft 
y. in all 6f ; and the diicrence of 1 1 poundt and ^ qf 
it /hilling, will be 10/. ||* 

HI. ThirMy, Where oq6 is an integer, and fhe other 
a n^ixed number. 

EXAMPLE. 

From 7 Tet us fubtrad 2, and |, the remainder will 
be 4J. So if from 13 we fubtraA II ^, the remainder is I ^^ 

IV. Fourthly^ Where both arc mixed numbers. 

EXAMPLE, 

From 16J fubtraft 11 ^^ the remainder is \^y or 
4||. And from 1 3 pounds and ^ fubtraft 8^ (hillinga, 
felt 1 3|^ of a pound. 

y. Fifthly TLTidilaftly; Where one is a mixed nombeo 
ftnd the other a f ration. 

,E X A M P L E. 

From 7|. fubtradt |>, the remainder will be 6^i 

From 1 6 j^fubtraaff.the remainder is ff|||=i^V ; 
by taking the f| from J^, and the remainder is 16-^^y. 

Here it may be obferved, Tliat if one cannot diftinguifh 
the greater of two fradUons, by reducing them both into 
equal bales the greater or Icfler is eafiiy known, 

141 



« - -, V , lis- 

Multiplication in Vulgar ttLktiiiS^i'J' 

Iri maltiplication bf Vulgar Fra<5iioDS, reduce Aiixed 
ntfmbers into imprbper fradlions ; whoie numbers, like frac- 
troDs; and compound fradioas into fiogie, a:bbre?iatiDg 
where occaiien is ; then the ruieis, Multiply the numerators 
together for a*ne\^ nutnerator/ and the denomfhstars toge* 
ther for a new denomiiiator, which numerator and deno- 
miaator Is the prodii A fought. 

EXAMPLES., 

I. Let tfs muJtiply ^rr by "f,- the prodiidl wiil be xtt» 
for 2 times 4 is 8, and 9 tidies 13 is 117, which placed 
fra^ional-wife, is the prodttdt* fought. 

As if it were required .to mUhipFy 2s, 6d. hy 2s. 6 d. 
as the fra^ion of a pound, 2 /.. 6i'^» being ^:of a pound : 
llKlhiply^| by |^, Faeit ^ of a pound, equal to o /. o /*. 
3 </. 3 f . By which it is evident;^ that the multiplication of 
frit<5tioas decreafes the value in the fame proportion a» 
whole numbers iQcreafe it» as is intimated further ia muU 
tsjxlication of decimals. 

So ^ multiplied by ^ becomes J., See this demoriflrated ' ' 
ni Mr Leybourn\ Curfus MathematicUs^ pag, 38. 

li. If one be an integer and the other a fra<f^ion, as if 
we would multiply | by 7, the produft will be y^, aj, 
for 7 made like a fra^ion is ^ V then as before. 

So if -^^ were to be mukiplicd by'12, the p rod wfl would ' 
be'i^^.or 3|j for -^ and *^, may, by abbreviating the 
crofs terms 12 and 18, be brought rate) | ^d^^ ; and by 
ta'uhiplication into '^^ or 31. ' 

III. If both be mixed immbers, as if 2| mufl^bemul* 
tipHcdby 5|-, the produft Would be ^f^ or 143^ 

So if 21 A 16 /. and*9 d. were to be multiplied by g /, 
12/. 6^: the pfodtf^ wodd be 5'^||3 equal to 79/. ^|; . 
fiir firft 21 /. l6jr. 9^. would be made ai§|^ and 3/. 12/. 
^d. would be 3^^ and thofe two again would become 
'^^-^ and ^, and thcft b}^ roultiplicarioir wowld* be 

ly. If you Would take the parts of any fra<^ion, of 
imxed number, it is ^afily done by muitiplication : Thus 
if you wouH fake | of |, the lArtevwuld be ^ ; for \ mul- 
tiplied by |: producetby^j., or ^\ the part fought : So \\ 
df'iil' will be n/xS which is nothing but the produa 

oFoAe by the other. 

^ y Divfjion 
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Dhtfion in Vulgar Fractioks; 
In Dhijtofi of Vulgar Fm6iionst as in Multiplication, We" 
mult reduce mixed oumbers into improper fradioos ; whofe - 
numbers lilbe fradtioAs,- and eompouod fradibns into fiogle* 
abbreviating wher« may be netdfol ; add-thea the rule < 

will be» To multiply the denominator of the dtvtfor by - 
the B«unerator of the dividoad,' for the numorator of the 
quotient^ and the oumerator of the diWfor by the deno*^- 
ninator of the dividendi for the denominator of the qoo- 
tieatj and your work is finiflicd;. or la^vert the dirifor^^ 
Chen wotk. as in mukiplication. 

EXAMPLES. 

I. Let it be requtred to divide; -ffi^by ^ the quotkat'' 
viU be found to be | ; for 13 times — ^^ ^^^^ 

8 is 104, for a nameraton Jmd4 4^ a /io4i'ji6 u"^ 
times 1 1 7 is 468, for .a denomtnator ; ^^ ' 4 7 V^B^ff Iftrl^ 

which fradioo abbreviated by 4, becomes .^^, and that^- 
again by rj, becomes ^; as in-the work. 

Di'Tide .^i by-/^, the quotient will be §f| eqnal to tr^ 
integer^ by which it doth appear the jr. 35 /6 84.i«- 
fra^ions Were equal one to the other, "F^yTT^vBrB* 
and had been the fame as if I'had divided ^ l>y -^ » ^' 
any fradion divided by itfelf qnotes unity. . ^ I 

II. If one be an integer and the other a fra^tron, a»if { 
wp would difidp fby 7, the quotient wooM -be -^^ i 

t) f (it* i 

But if you muftvdivide 7. by |:, the quotient will be ^^" 

III. If both be mixed numbers, or onea fira6Hon'and the^- 
other a mixed number, as if s^ rauil be divided by 2|^» the 
quotient would be y>^, or 2^; for 3|- would by reduce 
lion become y, and 5^, would-be 3^, whicte would- . 
quote V^, or 2^\.. 

Soe ihf maork. 

* Divide II by 5-^, the quotient would be ^^V 
You may note. If a fraAtoo be divicl^d by a wholer 
number, the denominator multiplied by that number, the 
produ^ is the new denominatori and the numerator the 
fame as before. 
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The Rule of Three in Vulgar l*iiACTioM8. 
\i:X\xt Rule of Three 9 ov Golden Rule in Vulgar Fra^ionrt 
>f aay of your terms be-integen, mixed or compound frac* 
^ds/ they muft be reducedt as halh beeo before (hewo ; 
then ftatiDg your <jUe(li6n^ as^ihewn In^the GoUen Rule a- 
^of6g6iflg, and multiplying and dividing^ as in MuUipli* 
CMthKzvLil Divijion of Vulgar Frail ions ^ your work is fi- " 
niftedy and the quotient giveryour aofwer. 

E X A M P L E. S. 
1. If f of a^tfn/cbfi^bfapoQDdy what will |^.bf'a-^ 
jw/^coftr 

Tkufflafed 

TL If I of a yard of velvet cofl ; (hillings -and } pence, 
what will 9 yards aiid ^ coiV ? . 

Your numbers ireduced aad ftated a» -afore- tauglu, ap*> 
fear ju in the wof k6t 

Td, L Td. 

If 3 . 87 . . :^^ 

CSmtftiacd thus J If .3 : |f t : J;F«*ct7\%3*.^4/vIOx/ 

Ill this qiieftion» /(Sei&g.tbe nomeraiort of th« two laff 
termsi and their altera denominators, oaay be feverally"- 
abbreviated rooo* (viz.J.tkQ ouiabeF of the-Wl term. , 
and the denominator of the ad by 4, and ^le nivnber of' 
the 2d term and denominator of the lafl by 3 ; the cob- 
tradled -terms of whioh Are "^.foF th^ fi^ood'teFfti, aod ^ 
for' the thir<l or iaft teriB, then the ivoik.'WiH fiand thus ; 
If I : 1^ : : -p.! And feeing again th^ denoa^nator of thc; 
laft-urm is an ank>' aad. the denomiQator of the* two firft 
terms may be abbreviated by; 4* after which the 3<<termt^ 
offer themfelve^ thus ; If f : f | c : ^, And the 4th term 
it eaiily foand by oifiltiplying the numerator of the yi|iM- 
' dent and the numerator df the ift term by the denomma- 
tor of the 2d, for the denoiuin&tor of the faid quotient; 
fothe 4th cena fought will be 2^, eqaal'to,4:/. }fy ^r 
4/. 10 i. 2d, 2^. ^ arin the work, 

. in. If I of a pound of fl4x coll 8 pencci what wilt I 
foood cofi ? Facii xo d. §» 



I a8 Rule of Three in Vu 'gar Fraction s / - 

The nvork. 

Iff : lxx\ 

If cither of the esitremcs be a fra^lion and the otheir not/ ». 
as here, reduce it tea like denomination, cancel the denor 
minatbfs; and work as in integers. So if 3 ^; : 8 ^. : : 4 q^ 
Facit 10 d. ^a^bdor^, ,.'",, 

IV. If 3 men do a pieteof work in 4^ boars^ in hov ' 
lAany hours fhalPro men do the fame work ? Facii i hour 
ai roiji. 

The Ivor I. * Ift -this (Jutftiott' tHe laft term'^ ^ 

M, H, M. nvas my divifor^ becaufc 

Iff :^: : y ifitorc men re<jiiirlfefs time. 

J^) %7 (|2. equal to one hoar and^j^. 

V. If the penny v/hite Joif-wti^h yoantes^ vAibni'^ 
Irtjflicl of whesK o^f 5 #. 6 d» what t^ tJirbtfftiel wdi'th, ' 
when the penny white loaf weighs but 2'0ind^s4Uid-|f,:. 

Jnf. 15-f. §• . , ' 

•Say, lifA' S?^ = 'A .-' • ' . 

Seeing ihe denominators of the dWid^Tid- knd'aivifof srrc'^'- 
both the fame, throw theni aWay, thie ncmierator of the di- ' 
vidend is ihenlimiratlof-of the quotient; arid^thc liUmcrator'^- 
of the divifoTj- dferfiomioator tb«ret<); 









Ihu^h Ride ^fthri^i'iiTii^JlrfKAt-H6^%. 
•Take a queftion or two in the £>6ubte CM§4i Ruh^ in 
VuigaYFfailicnn and fo fitiift ^Fo^/^irr FrafliW^: 

' ^t^ionl. If 13/; 6/i 8V.Jft|,of ft^ycargaiii i/. ^^ 
Ufrhat Witt 50 /. gaiil in 5 months^ 

/. /. 7; 
Fi^fft iTay, If i^^ : || : : ^^\ Facft^i: is. ^dl 

.-' Yd. I. • Yd. - • • ■ 
'Say agaiC, rf- f -^ t4 • • A • ^^^''^ '2 '^5 ^'•" ^ <^- 2 f J: 

'^^knli. If 50 pounds in live months gam' 2 /. S^* 



Rule of Three in Vulgar Fr A e Ti o n s; ii^ 

I'd; 2f^ f, or 2/.-^/^, what time will 13 /. 6/. 8<i or 
13 /• ^ require to gam 1 /. i /. 3 ^. or i /. ^^i 

A jfr, /. j/r, 

Firft fay, If ^^^ : ^^ : : Y, F.i«/ i|., or i year and /j, " 
Say again. If||f : ^| : : if* F^^^i^Ut or | of a year, 
or 9 months.' 

^o/tf, The former proportion was ioverfe, and the ad 
was dire<a. This fhall fuffice for the GcUen Rule in Frae* 
iions. 

. ^ejiions to exerffije Vulgar F r A c r r o n s; 

^efthn I. The difference ef two numbers it 2 1 IJ^, the 
leflcr 17^, what is the gireateir ? -^^/^^r 3^|^|, fouod 
by Addition. 

^ejlion 11. There is in 3 bags 56 /i. | ; in the firft 
bag 13 pounds and f ; in the 2d, ai-/^, whatisiaiht 
third bag > Anfiuer 22^^ fouad by Addition and iS»i^- 
tra^ion, 

^eflion III. ^^hat number added to 11^ will produce 
3^fi"J • '^f'f^^r 24-^7-, found by Suitra^ion* 

^ejlion Vr. What is ^^of |9 > ^/^wr^f, founds 
by Multiplication. 

^eftiony. What number multiplied by 3 proclaceth ~ 
K^? ^^T/w/r 26|.^i found by J)i»(/f(»^, 



ArltlH 



'k 



rjo' 



AritKmedcal P R o, c R e s's t on.' 

« 

t)kO CRESTS ION confiftcth of twd parts, Arith-*' 
•* metical and GeometricaL 

Af^hmefieal ProgrejffiohjfS, vrhei^a rapk of numbers^ 
a&oVie two,"iricrealc or decreafe' equally, By the con* 
tinual addition or fubtraAion of fome equal number. 

So I, 3, 5i 7>.9, ii, and 42,-3.^, a8^ 2 r, 14, 7, arc 
two ranks of fedmbers in i^th^titcki Progreff/onr the' 
firft ificreailng by the continual addition of two, and 
the'iecond decreafingby the c6ntixnlal fUbtraAtoh oF 
fcvSf; and 'fo'^of any other. 

In ArtthtYietkal Progr^J^nilht{c &iii things are to' 
be conlldered s 

(i.) The firftWntj (JtJniniohly fhtleaft terrn."" 

(2.) The laft term cOrtitoonlyi the greateft. . 

(3.) The number of terms. 

(4.) The equal difference or common exci^* 

(5.)' The fum of all the terms, or totit a^egate» ' 

An^ tliree of thefe five being given, the brfier tvo 
nfay be foi^nd; ^ which will admit of 20 propofitiom^. 
as may be fecn in Mr Oughtred^s Clavis Mat hematic at"^ 
Chap. 29. Prob. 4. either in the Xatin, or late Eng- 
li/B tranOatton. Efit ^e' (hall not concern onrfelves 
with them all, btttonly^fuchr^s may be of common^ 
ufe. 

But in the firft place we %tQ lay dowd fome TAf9- 
rtms, for the better under ft anding^of what 'f<illow9' 
after. 

rlPE RE Ml/ 

Any term of an ^Arithmetical Progrefhn contains tbi ^ 
firft (that is, the leaft) term, together with the produft 
of^hc common excels and numbef of terms before it. 
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»-So in this Jiithnettcal Progreffimf 2, 5, 8, it, i^ 
17) the term ly is equalto the^iirft tarnL2, added 
^ the prqduA of^, the pr<pcedip£ number oCipfms 
^y 3^ . the common exce fs. 

Hence may« arife this (^orcUary s 
That if the common excefs be multiplied by -die 
. number of te/^s n^tus ^ri^j zr^i to \he produ^ the 
.\leaft ^erm be add^d, the fum is equal to the greateft* 

X a E.O RE M \l. 

. If three numbers be in Arithmettcal Progreffioriy th^ 

^ double of the mean is equal to the /um of the extremesii 

So 2, 4, 6) are thrde numbers in Arithmetical Pro- 

.grefflon^ and the doul^^ ^f the mean .4, is ^^ual t9 

^the fum of the two ext;ciem^s 2 and jtS. 

jr,^ E 0,R E M 111. 

If four numbers s^^m yfrithmetkal Progrejpotif the 
films oFthe two means is eq^al to the fum of the two 
/extremes. 

So 7>4i) 15) 19, are fo^^v mxmhtt^m Anthmettcaf, 
ProgreffiWy and the fum of the two means 1 1 and 151 
is equal to the fum of 4hc^.two extremes 7 and lo. 

T H E R.lf: JIf IV. 
fa aju /tnihmetical Progrejffitm^Mny term 4pu|>lcd is 
equal tot the fuip of any other twp terms equally di- 
ftant. 

EXAMPLE. 

In th( annexed Atithmetical Progrefflon, the double 
of 23. is e<|ual to the fum'of 3 and 43, or of 8 and 389 
^cr of 13 Ind 33^ or of 1 8 and 28, all numbci^. which 
are equally'di&imt. 

rjJE RE M V. 
In any Afithmetkal Progreffion, the fum of any twp 
terms is equal to the Jum of any other two terms orf 
fike diftance from thefn. 

■ ' f: X A M- 
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E X A M P L E. 
2, 5, 8, II, I4f '7, 20. i3> »<5,19. 

In the annexed progieffion, the fttm of 1 4 and"*3, 
is equal to the fum of « and 2% or of ti and 26, n 
uof 17 jwd.20 ; all being alike diftanfc 

T H E R E M VI. 

. , >n any Arithmetical Pivgr/ffion whatfocver, if Ae 
f.,.r,*rtf the ereateft and Icaft terms be multipUedby 
[he numberfof terms, and the produft divided by 2, 

XI quotient is equal to the fum of all the terms, 
the q-gj'y ;^^ f^^ of the greateft and leaft.be inul. 

tlolled by k the number of terms, the produft ts »• 
^.,ol tn the fum of all the terms. 
**"? Or if the half fum of the greateft and leaft terms 
be multiplied bv the nnmber of terms, the produtt 
'.c ».oual to the fum of all the terms, 
as ««l"g/J^mfddle number (whenthe progreffion « 
^dd) multipMby the mjmber of terms, gives the 
> .fum of aU the terms. 

S X Jf MP L E. 

3,'^, 9, 12, 15, i8, 21. .^ 

{^^ <2-) . (3-) WO 

2 __! ^ ^ 

^4 .84 Sum. 84 Sum* 

.Every way the fatne* 



3 

24 
7 3-5 



168 tio 

i 84 fum 7 A 



«>*l°S«tn r HS'^ 
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THEOREM vn. 

111 a ^rogreiSoft of natural numbers, as i, 2, 3, 4, 
<5rt. if the laft term be nwaltiplied by the next greater, 
one half of the produA is equal to the fum of the 
whole progreiCoA. 

1, 2, 3, 4, 5, 6, y. 

So tlie produft of 7 by the next greater 8, gives 56; 
one half of which is 28, which is the fum of the 
whole progl-eflioh. 

THEOREM VIIL 

In a natural progreffian of odd numbers^ as i, 3, $^ 
7, ire, the fum of the whole is equal to the fquare of 
xhe number of terms. 

h 3> 5> 7> 9f i^ '3- 
The number of terms 7 fquarjcd is 49, the fum of 

the whole. 

r H E R E M IX. 

In a natural progreffion of even dtimbers^ tlic fum of 
the whole is equal to the pTodu6t of the number of 
terms by the number of terms plus urdty, 

2, 4, 6, 8, 10, 12. 

Here the number of terms is 6, which multiplied 
hy 7, gives 42, equal the fum of the whole* 

T H ^E R E M X. 

In any arithmetical progreffion whatforfvefj; if from 
the greateft term the leaft be taken, the remainder di- 
vided by the common excefs, and to the quotient add- 
ing unity, you have the number of terms. 

M 2. 
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If 4, 6, 8^ lo^ 12, 14. 
From 14 fubtraAing 2, reft 12, divided by the 
common excef» 2, gives 6, to ivhich add uni^; makes 
7i equal to the number of terms. 

THEOREM Xr. 

In zny arithmetical progreffion what focvtr, if from 
ifae faft term the iirft term be fubtrafbed, and the. re- 
mainder divided by the -number of terms minus umt)!^ 
the quotient is the common excefs. 

" 3y h 7, 9. ", 13- , ,.' , 

From 13 fubtradling 3, reft 10, which divided by 

§9 one lefs than the number of terms^ quotes 2, the 

common excefs. 

Let thefe theorems fufSce ; we will now return to 

where we left, in having any three of the five giv«i, 

to find the other two. 

P R P. L 

The firft orleaft term, the laft or greateft term, and 
the number of terms being given, to find th^ commoa 
excefs. 

Ovy the firft, fecond and third given, to find die 
fburtlu 

RULE. 

From the fecond fubtraft the firft, the remainder, 
divided by the third minus urnty^ quotes the fourth. 
By theorem ^hc fiift, and the corollary. 

EXAMPLE. 

. A man had 12 fons ; the youngcft was 3 years oUj 
ind the elder was 58; they increafed in arithmeticat 
frcgreff!f,n; what was the common ditference of their 
;ages? 

r 
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The ad 58 
The ift 3 



The 3d— 1=11)55(5. 

55- 



o 
Ahfvfcr^ 1'^cy inoreafe by five years* 

P RV P. IK 

The firfiy fecond and third given^ to find the fifili. 

RU L E. 

Multiply the half fum of the firft and fecond by 
the thirds the product is the fifth. 
By theorem the 6th, and third way* 

EXAMPLE. 

A naan buys 17 yards of kerfey in arithmetical ^ro^ 
gcejfion; for the firft yard he paid two fcillrngs, or a4^ 
peace^ and for the laft yard ten fiiiUings> or zoo 
pence; \i^hat did the whole amount to? 

The firft term 24- 

The laft term 120 



Sum=:444. 

^ Sum 72 

Mnltiply by the num.of terms 1 7 

^2 



1 224 the Arfv), in pcncei- 
/^ 10I2 



Anfw. 5 /. 2 /• 

M 2 PROP. 
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PROP. HI. 

The iirA; fecond and fourth glven^ to find out the 

third. 

RULE. 

From the fecond fubtraft the firft, the remainder di- 
vided by the fourth^ the quotient p/«/ unity, is eqiial 
to the third. By theorem the firft and the corollary* 

EXAMPLE. 

A man going a journey, his firft day's travel was 
fi^e miles, his laft day's travd was 35 miles, he in- 
creafed his journey every day three miles ; bow many 
days did he travel ? MJvJ» He travelled x 1 dayi* 

The laft 35 

The firft 5 

3)30(10+1 = 11 
30 



00 
00 



00 

P R p. IV. . 

The fecond, third and fourth given, to find the 
firft. 

RULE, 

Multiply the fourth by the third minus unity, the 
produdl fubtrafted from the fecond leaves the firft- 

EXAMPLE. 

A man in 6 days went to London from Manchejler, 
every day'* journey was greater than the day before 

by 
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^7 



By four miles, his laft day's jourDey was 40 miles; 
what was the firft? /Inf. 20 miles. 

The 4th is 4 • - 

The 3d — I is 5 . 

The produ6l 20, which fubtraft 
from th« fccond 46, leaves 20, the firft da J's Journey. 

40 
20 
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P R P. V. 
The firft, third and fourth given, to find out the 
fifth. 

RULE. 
From the produft of the third into the fourth, fub- 
tradl the fourth, and to the remainder add the double 
of the firft, ^ the product of that fum multiplied by 
the third,, g^ves the fifth*. 

E X A M F L E: 
An hundred eggs are placed in a right line, a yard 
diftant one from another, and the firft ^ y»rd defiant 
fromabafket: it is required to know bow far one 
muft go before he brings the eggs one by one into the 
ba/ket without breaking any? 

The third 



The fourth 



The fourth 



1 00 

200 
2 



Reft rpS 

Thedoub. of the ift 4 
Multip. bythe3d=:202oo 

^ loioo 
/^if loioo.yards, or5nii 

M 3 



*S/r Jonas Moore makes-the 
dijiance run but- 1 00 00 
yardSy which is too liitU 
by roo yards. Pvloore's 
Arith. p. 324. Laft edi- 
tion. 



les and | wanting 20 yard?. 

PROP. 
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PROP. VI. 

The fecond^ third and fifth given, to find, the firlt.. 

RULE. 

Divide the fifth by the third, and from the quotient 
fubtra£t ^ the produdl of the fourth into the third mi- 
nus unity .- the remainder is the firil. 

E X A M P L E. 

A man is to receive 300 pounds at 12 feveral pay- 
ments, each payment to exceed the former by four 
pounds ; he is willing to beftow the firfl payment oa 
any one that can tell him what it is. 

What muft the arithmetician have for his paiasi 

12) 300 (25 II 

24 22 4 



60 .3 .44 

60 ^ 22 



00 

jinf. Three pounds are the workmaix'is wages<^ 

Many more propofitions might have been added, but 
the foregoing are fufficicnt in moll cafes ^ wherefore 
we will begin with geometrical pfogrejfflon. 

■s 

Geomfr 



il 
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GEomefrical Progrejpon is, when a rank of num- 
bers above two increafe or decreafe by an eaqal 
ratio; that is, by the^ continual multiplication or divi- 
fion of fome equal number. 

So 2, 4, 8/16, 32, 64, and 1215, 405, 135, 45, 
15; 5, are two ranks of numbers in geometrical pro- 
greffion, the firft afcending and increaiing, by conti 
nual multiplying the foregoing term op number by 2^ 
or by a double ratio. ^ ,, . ; 

And the fecond defcending or decreaCng, 'by con* 
tinuaily dividing the preceding term by 3^ or in ^, 
triple ratio. 

In any geometrical progreilion, the fame things are 
to be eoniidered as in arithmetical progreflion : as 
firft, the firft term commonly the leaft. Secondly^- 
the laft term commonly the greateft. Thirdly^, the 
number of terras. Fourthly, the ratio, or common 
cxcefs. Fifthly, the total fum of all the terms. 

But before we mention any propodtions, we will 
innex fome theorems; as preparatory thereunto. 

THEOREM I. 
If three numbers be in geometrical progreflion, the 
fguare of the mean or middle number is equal to the 

product of the two extremes. 

• 

EXAMPLE. 
3> 9> 27, are three numbers in geometrical progret 
fion ; and the fquare of 9, the mean is equal to the 
produft of 27 by 3, the two extremes ; and fo in ci- 
thers. 

THEOREM II. 
If four numbers be in geometrical progreflion, the 
product or re£f angle of the two means is equal to the 
product of the two extremes. 

E'X A M- 
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» 

EXAMPLE. 

3> '5> 75? 375> ^'"^ four numbers in geometrical 
progrefllon, and the produdl of the two means (znz.y 
of 75 by 15, is equal to the produft of 375 by 3. 

This will like wife hold^ if the four numbers be dit 
continued, as in thcfe four numbers following, 6, 
12 :: 18, 36; for the produft of 36 by 6, is equal 
to the produft of 18 by 12. And hence proceeds that 
excellent: rule in arithmetic, called. The Rule of Pro* 
' portion 'y Rule of Threes or. Golden Rule* 

THEOREM III. 
If any term of geometrical progreffion be fquared; 
it \vlll be equal to the produft of any other two terms 
of like diilance from that term either way. 

EXAMPLE. 
3, 6, 11, 14, (48,) ^y 192, 384, 768, 
In the annexed geometrical progreffion, the fquare 
of 48 is equal to the produft of 768 by 3*, or of 384 
by 6, or of 192 by 12, or of 96 by 24 ; all being, 
terms equally diftant. 

THEOREM IV. 
In any geometrical progreffion whatfoevcr, the pro- 
duft of the two extrcoves is equal to the produft of 
any* other two immediate .terms of like diitance from 
both. 

EXAMPLE. 

S> 'i.Q, 80, 32Q, 1280, 5120. 

So in this geometrical progreffion, the produft of 
the two extremes 5120 by 5, is equal to the product 
of 1280 by 20, or of 320 by 80, all being alike di« 
ftance from both. 

THEOREM V. 

Any geometrical progreffion may be continued ad 
itifimtum upwards, and afcending by Multiplication, 
and downward, or defcending by Divifion, the rati^ 
or common exccfs being given, that being your mul- 

tipiicator 
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tiplicator upwards, and your dlvjror downwards ; not* 
Mrithftanding oftentimes the terms will npt continue 
integral numbers, neither in the afcending or deflcend- 
mg part thereof, us hereafter df darod*^ ^ 

' EXAMPLE. 

^c. \^ V. ^ 12, 18, 27, V; ^n ic. 

So in the annexed progreffion, 1 f 8, 12, 18, were ' 
to be continued infinitely forward and backward, the ^ 
common excefs being i ^or f^ fuppofe forwards ; firft, 

1 multiply i8 by 4, gives 57 for the next term, and 
27 multiplied by | gives %l for the next term y ^hdr 
here the integral parts or terms ceafe, and multiplying 
y by f gives ^|', and fo as far as you pleafe ; then 
in the defcending part, if I divide 8 by f, the quo- 
tient is V^ for the next defcending term, and that by 
f , gives Vy ^^^ f^ o^ ^s ^^ ^ y^u pleafe. 

TH E R EM VI. 
Any geometrical prpgrel&on, where the ratio is 
multiple^ (that is, where the greater term is exaftly 
meafured by the lefs), may be continued upwards ad 
infinitum in integral numbers,^ but downwards fome« 
timtfs not fo far as unity. 

EXAMPLES 
i> 7y 4, «, J 6, 3 a, 64, 6^i 
In the annexed progreflion, the ratio or comrooa 
excefs being two, by which multiplying any term, as , 
8 gives 16, and that by 2 produceth 329 and that by 

2 gives 64, and fo ad infinitum \r\ integral numbers i 
and in defcending, it will come down as far as unity; 
for, 8 divided by 2 quotes 4, and that by 2 gives 2^ 
imd 2 by 2 gives 1, then integers ceafe. 

EXAMPLE II. 

|» 3> 6, ,12, 24^48, 96, dc. 

But in this progreflion, though the termsmay be. 

continued upwards ad infinitum^ as in the laft, yet it 

will not defcend fo far as unity without a frafiion, be« 

caufc 



\* 
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<aufe 3 cannot be cKvided b^ the ratio, mrhicfa is 2^ 
without a remainder. 

THEOREM VII- 
In any geometrical progrefEon; if the ratio be not 
mubipU, the fame can neither be continued upward 
ad infinitum in integral mimbers> nor downwards to 
far as unity. 

I, 27, 3<5i 48,. 64, yf- 
In the annexed progrcffion, where the ratto is f, 
the terms quickly become mixed numbers, both in the 
afcending' and defcending part thereof; for feeing 64 
knd 27 y cannot be multiplied or divided evenly by |» 
the integrai^ terms ceafe. 

THEOREM Vlir. 
In any geometrical progreffion, if the e^ftrcmcsbc 

prime numbers one to ano 
Numhers* arefdd to ie ther, . the izmtprcgrejfion can 
prime one to anothery be eontinued no farther, ei- 
luhen only udty is their ther upwards or downwards 
arnimon meafure. in integral numbers; fo^^' 

the laft example, fuppofmg^ 
27 and 64 to be the extreme terms, and they bring 
prime one to another, therefore they can be conti- 
nued no farther either way in integral numher^^r 

T H E R'E M IX. 

In any geometrical progref&on proceeding from unl-- 

ty, the fecond term (the firft term not being comp»> 

»cd) the 4th, 6th, and 8i:h term, and all the follow- 

ingterms, whofe exponents may. be divided by h ^'^^ 

fquare numbers : the 3d, 6ih 
Exponents area feries 9th, and all the following 
%f natural numbers tro' terms, whofe exponents na^y 
ceedingfrom^rityfjhew^ be divided by 3, are cube 
ing the places of the numbers. The 6th, i^^f 
terms of the progreffion^ 1 8th,,and the following terniSr* 

whofc^ 
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^hofe exponent3 may be divided by 6^ are both fquare 
and cube numbers*. The 5th, 7ch^ nth, '3th, and 
all the following terms, whofe exponents are prime 
numbers, are neither fquare nor cube numbers. 

EXAMPLE. 

Numbers are faid to be prime, which unity only 
ineafureth. 

e • X • 2 . 3 • 4 • 5 . 6 . 7 • 8 
I . 2 . 4 • 3 . 16 . 3a . 64 . 128 . 256 
This example needs no explication. 
Notef That in this and fome following theorems, 
ixrhetber proceeding from unity or not, it being com- 
modious, we have annexed their indices or exponents, 
placing a cipher over the firft term of the progreflion, 
whereby it may be feen how far any term is diftant 
from iinity9 or from the firft term, if not unity* 

THEOREM X. 

Tn any geometrical progreflion proceeding from o- 
nity, if any term be fquared or ^lultiplied by itfelf, it 
Avill produce any term of the fame.progriIIion doubly 
jdiflant from uaity« 

-EXAMPLE. 

O.I.2.3. 4« 5* ^* 7* S 
X . 2^ 4 . 8 . 16 . 32 . 64 . 128 . 256 
So in this progreflion, the fqu^e of 8, the 3d teroiip 
is equal to 64, which is the ^h term, or doubly dl- 
•ftant from the ift, or unity. 

' r H E R E M XL 

In any geometrical progreflion proceeding from u- 
mty, the redangle of any two terms is equal to that 
term of the fame progrcfliQn, fignified by the fum of 
the others exponents* 

E * 



w - 
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E X y/ M P L E. 

0.1. i. 3.4- 5*^* ? 
1.3. 9 . 17 • 8^ • ^41 • 7^^ • ^'^7 
In this progreffion the product of the 3d and 4tk 
terms (viz.) of 81 by 27, or of the 5th and 2d terms 
(viz.) or of 243 by 9, bequai to the 7th terra of the 
fame progreffion, which is 2187, tecaufc the fum of 
cither of their exponents naakc 7. 

r H S k E M XII. 

In any geometrical progreffion, not proceeding from 
unity, if any term be fqaared or mttkiplied by itfelf, 
and the produCK diVidfed by the firft or leaft term, the 
quotient gives a terna doubly diftant from the firft. 

EXAMPLE. 

0.1. 2 . 3 • 4' • 5 . fr . 7 . 8 
3.6. 12 . 24 . 48 . 96 • 192 . 384 . y^Z 
In the annexcid progreffion, if the 4th term {viz. 
48) be (quared and divided by the firft term 3, the 
quote is 76?, -which is the ^th term and doubly di- 
ftant from the firft. 

THEOREM XIII. 

In any geometrical progreffion^not proceeding from 
unity, if any two terms be multipned together, and 
the produft divided by the leaft or firft terrti, the quo- 
tient will be equal to that term fignified by the fum of 
the othws exponents* 

EXAMPLE^ 

0.1.2.3. 4- i-'jS- 7 

2 . "d . 18 . 54 . 162 . 486 . .1458 , 4374 . 

In this progreffion, if the 2d and the 5th be molti- 

plied together, and the product divided by the leaft 

terro> the quotient will be equal to the 7th term, be* 

caufe the fum of their exponents make 7. NotCy 

Thcfc 



Thcfc four UA theorems arc vlkf^X in finding any fol- 
lowing serm.of a geoniecrical progrdGoHi without 
producing alii mmediate terms. 

* 

THEOREM XIV. 

In any fi»ke geometricaX. pr'Ogreffion, whew -the 

S'otio is double^ the djffercn<:e o^ the greateft.and 
4eaft term is equal to tke Tumof^dl the terms^ except 
the grcateftt 

EXAMPLE. 

3 . <5 • 12 . 24 • 4S . 96 . 192 
In this progreflion, if fromthe gfeateft term 192, 
tv< takctbKelea0tcrm.3, the remainder 189 is. the Aim 
of afl; except the grcatcft. 

' THEOREM XV. 
In any finite geometrical progreflion it htAii, 
As the ratiOy or common e^xcefs, raitius unity : 
It to.unky £ : ... 

So is the diiFercnce of the greatcft and leaft term : 
To the fum of all, dxctpt t&« grea)Keft* 

. £ X J M p ze: ^ 

3 . 9 . 27 . 8t . 243 . 7^p ^ 21^7 * - 
'So in the annexed progreflion, I lay, 
As the ratk)^ mimiis otiity {t;jz.) &>: 
'J« to>»nity (viz.) 1 : : . . , 

So n a 1 84, 4bc difference of the greateft and letfft e 
To 1092, the fom of all^hc reft. 
^ . • . ■ " '•■•■- ■ - 

COROLLA JR. .Y.< ^ 1 ::. r' 

Henqe it follows, that if the ratio pf any geomc. 
trlcal progreflion be double;, jhe difference pf the great- 
eft ana leaft tdrm is equal to ^11. the reft : ijf the fitio 
be triple,, the eXcefs or diiferriKc.is' diiiM'e the fyri; 
of all the reft,; if quadruple, triple : if quint^pU:^ 
quadruple; and fo on.' 

N THEO' 
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THEOREM XVI. 

In any finite geometrical progreffion, it holds. 
As the diiFerence of the two greaieft terms : 
Is to the greateft : : 
^ So is the greateft minus the leaft : 

:To the total. Aim of dl, excepting theleaft* 

. . £ X A M P L E. 

5 . ]fo . 20 . 46 . -8© • 160' 
In this progreHion^ As -80 : to liSo : : So 155 : to 
51 Oy is the fum of all but the leaft.| 

THEOREM X^IL 

7n any geometrical progreffion whatfocvcr, dc^ 
:Creaiing and continued ad infinitum^ it holds. 
As the common difference minus unity : 
Is to unity : : 

So is the ^rft or greateft term : 
To the fum of all the following terms, ininfifdtum. 

.: e X J M P L E. 

162 . 54 . 18 . 6 . a . |. f . ^y. -ir- nhf *^* 
Let the firft or greateft term of an infinite decrea- 
iing progrcffipn be 162, and let the ratio be triple ; 
then ^vill the terrsns defcend as in the example.* For 
162. divided by 3, gives 54 ; and 54 by 3, quotes 18, 
an4':(o pn^r &s 4n t^ t^le ; and flUl further, jid u^ni^ 
turn. And it win follow, 

That as 2 : {viz. the ratio minus unity) is to uni- 
ty, or I : : Sci'is 162: the greateft or firft term to 
81, which i^ the fum of all the remaining terms, ad 
ihpinivm- ' This appears plain by the I5ih theorem* 
Whiereforc' in any geometrical progreffion defcending 
tn any given proportion ad b^nitum, the leaft term 
v^n^fhefh ; and tH^refore it' holds as in this theorem. ' 
• Thly'majf appear ftrange to many, how it fliould 

* be 



*' 
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be i^ffible to give the fum^f an infiaite. progreffion 
in numbers ; whereas^ if the work were actually be* 
gun, and the terms coiatinoed, it would after a thou- 
iand years labour, and after thoufands of miiUons of 
terms, be never nearer finilhing. And yet that the 
film of this infinite progreflion ihonld* fo eafUy b^ 
found, it appeared to me at firft as a notion (if I may 
fo (peak) almoft divine ; but that it may be performed; 
take the following demonftration; 

Let there be feveral contmual proportl mals, as az^ 
hz^ cZy itc. all which transfer iato the ftrft az ; then 
will ab^ be, cdy efy 6c. be proportional ditFcrcnces, 
which together with the laft quantity iz, areeqOal to the 

firft ^z.rbecaufe if that 

b € e f i proportional number' be 

fl ■ ' ■ t ' Z continued downward Vzi 



b z infimtumj the laft quanti- 

C i >■ z ty, as faid before, vanifti- 

r z eth; therefore the in- 

fi z finite proportional difFeri 

i — z ences are equal to the 
whole line az. Further; 
Becaufe it holdsi that as az to bz, fo bz t6 cz, and fo on ; 
and by divifion, as ab to bz, fo be to cz ; and by con» 
verfion, 2i%.ab the firft difference, to bz the firft quan- 
tity, fo^ the fecond difference, to bz the fecond quan- 
tity, and fo on^ therefore as ab the firft difference t6 
az the firft quantity, fo all the dif{erences tq all the 
quantities, that is, to the whole fum of all the hifinite 
quantities ; which was to be d&monftrated* ' '^ 

Hence may arife this corollary .•; 
That the firft ternvof an infinite defcending geojnei 
trical progreffi>n, where the ratio is double, is equal 
to the fum of all the vcW^ aiinfirdtum. * 

But if the ratio be tripk, the firft term is double the 
fum of all the reft ; in a quadruple progrcifion, triple ; 
In a quintuple^ one quadruple ; andfo'on. Hence we 

N'- 2 may 



^ 



I4S Ge^metrk^ FRpCRftSfrion* 

may dcmoiiftrsrte unity not to be the begmtmg of 

numbers. 

THEOREM XVIII. 

In any geometrical progreflion continued downward 
itd infinitum, it will be. As the difference of the two 
£i(l; or the greateft tertns : Is to the fecond term :; 
So ]s!the firft or greateft term : To the fum of all the 
reft ckthifinltum. So in the laft example the differcDcc 
of the two firft terms is ic8^ the fecond term is 54^ 
the firjl 162. 

Wherefore, as 108 : to 54 : : fo is 162 : to 81, the 
fpm of all the reft nd ItTfimtum. 

Wherefore the difference of the two fir ft terms, the 
Erft term, and the futo of the inhnite terms, arccoo- 
tmualpropbrtionals, as was demoQftrated in the laft* 
Hpncc may arife this corollary : 

That when the two firft, or greateft terras, "differ 
only by unity, the fquare of the firft term U iequal i(y 
the fum of all the reft, admfnitum. 

Many more theorems might be laid down, but thcfe 
are fuf&cient ; we will only annex apropojition or two, 
and fo conclude. both arithmetical and geomstrioal JP'o^ 
greffim. 

p R op: l 

In any geometrical progrcflion proceeding from u- 
nity, the ratio being known» how to find any remote 
term without producing all the intermediate terms* 

RULE. 
Find a few of the leading terms, over which placc^ 
their exponents ; then, by theorem iQj^ multiply the 
laft found term by itfelf, which will produce a term 
double thereto. And this laft multiplied by itfelf, pro- 
duceth another term doubly diftant again : thus do 
till cither you have the term fought, or one that falls 
a little ftiort ; if fo, multiply the term laft found by 
that term anfwering the diffeienCe of the exponent 

of 
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of the laft found term, and that fought, thiS'-laA^pro 
duft is the term rccjuircd by th&orem XI. 

EXAMPLE. ' ' 






A country gentleman going to a fair to bay o*o> 
meets with a crafty youth, who had a company of very 
^ood ox6n, in number 23, The gerltleman deojaiiding. 
the price, was anfwered, He ihould have them for fixteca 
pounds the piece, one with another. The geatleraanf 
bids him fifteen pounds j>^r piece, iftd talte all. The 
young fpark tells him, it would hotbe taken : but, fays 
he, if you will give me what the lad ox wiU come to, 
by doubling the WhAl^ humbei* by a farthings you (hall 
have all ; to which the gentleman aflents. The que- 
llion is^ What the gentleman paid for the oxen? 

Four or five of the flrft terms are eafily got, as thus^ 

o • I • 2 • '3 • 4 * 5 • Exponent jf. 
1.2.4.8. 16 r 3^ . Terms. 

Note, You need only to fi;id that term which wHl 
ahfwer the exponent xz, which will be the i3d terra;- 
beca\ife the exponents are iefs by one than the terms;, 
for in this method we account not the firft term, which 
tbe learner is defired carefuUy tosobferye. 

So if I multiply the 5th term 32, by itfeff, it gives 
the ioth term 1024, by tieor em fO;.whicb>multiplied 
again by itfelf, gives 1048576, \yhich is the 20th term 
from tlie firll; buttakiiig the firft into the number, is^ 
the 21ft term; and feeing I want two terms more, i 
multiply this laft produft by the term under the expo- 
nent 2, which is4, which gives 4 1943 04, thelaftteriii> 
and the' price of tiie oMn in farthings, which makes 
4369/. I J. 4^. a great rate to pay for fo many oa.cn.. 

PROP. IL 

la any geoaiecrical progrciTionnot proccedidig from 

N 3 unity. 
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unity, the ratio being known, and the firft term, to 
find any remote term without producing all the io- 
termediate terms. 

RULE. 

♦ 

Find a few of the leading terms, as In the taft, and 
inukiply -the laft by itfelf, and divide the produft by 
the firft or leading term, the quote gives a term doubly 
diftant from the firft, by theorem 12 ; and this again, 
multiplied by itfelf, and divided bv the firft terra, gives 
a term doubly diftant from the laft term. Thus do 
until either you have the term (ought, or one that 
falls a little fhort ; if fo, multiply the laft term found 
by tbat terra anfwering to the difference of their exr 
ponents ; and this product divided by the firft or lead^ 
ing term; quotes the terni required by theorem 13. 

E X A M P L E: 

A nobleman dyings left ten Cons;. to whom, and to 
his executor, he bequeathed his eftafe, in manner and 
form following : {viz) Imprimis, to his executor, in 
feeing his will performed, he left ^024 crowns; the 
ybungeft fon Was to have as many, and half as many 
as the executor ; and (b every fon to exceed the next 
younger by the equatrtftio of i J. The queftion ih, 
what the cideft fon's portion is? 

Calculate five or fix of the firft terms, as here we 
have found five. 



1024 • 


bO 

§ • S ' 

1536 . 2304 . 


9 

3456 . 51S4 





I . 2 -. 


3 • "4 _ 



7776 



Then multiplying the 5th, 7776 by itfelf, it wijl 
produce 6046^^1^6; and this divided by io24> ^^ 
"./4 . , firft 
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£rft term, quotes the loth term, or what the eldeft 
Xon muft have. 

Here the ratio being half triple, the difference of th^ 
greateft and leafl is half double the fum of all the reft, 
excepting the greateft, by tl?€qrem 15. 

If the whole eftate had been demanded, it may bf 
founds by theorem 15, to be 175099 crowns* 

« 

PROP. III. 

"Tirft number, common excefs, and number of pla- 
ces given^ to mid the total fum of all the placei». 

RULE. 

Find the laft term, as in the laft propofttion ^ then 
from the greateft term fubtra A the leaft, the remainder 
divided by the common exce^ minus unity, quotes the 
fum of all, excepting the greateft, by thtwtm 15; to 
which adding the greateft, gives the funi of the whole^ 

Otherwife, or in other words thus ; the difFerencq 
of the greateft and leaft terms divided by the excefji 
minus unity, the quotient multiplied by the excefs, 
and to the produA adding the firft number, the funjjS 
are equal the totaL ^ 

Or, according to cortllary in theorem i^^ it bolds^ 
That if the rath of your progreffion be double, the, 
difference of the greateft and leaft added to the great*; 
jiR, gives the total fum. . 

If the ratio be triple, ^ the difference added to the* 
greateft is the total, if the r^^ be quadruple, ^ of the^ 
difference added to the greateft is equal to the total 
fum of the reft. And fo on. 

E X J M P L E. . 

A merchant having a foft young man to his fon, co^ 
vctous enough, but fcarce ile to keep a Ihojvbooic^ 
was mind to purchafe fgr him fome conhderable 

lands 



I 
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» 

lands in the country; and bid him enquire out foroe 
handfome cftate that would be fold, and he would 
buy it for him. The young man overjoyed at the news^ 
runs to an inn, where he heard divers cduntry-getttlfr 
inen lodged j and in aH halle, alkcd" them if any of 
fhem would fell their eftate ? M5ft of them were ykry 
angry, and near beating of him; but one of them bcirjgi 
facetious gentleman, refolvcd to put a trick upon him; 
and told him, that he had a heit hall, with a goodly 
park and manor, on the bank of a plealaut river, and 
a great number of fufficleiit tenants.; all which, With 
the rdyalty of a fair, market- town, and the patron- 
age of a pariftx-church, belonging thereto^ fliould be 
his, upon condition he would lay him down one pen- 
ny on the threfliold of the porchdoor belonging to 
Ibe hdl, twopence at the nfext door, fourpenee at the 
3d dopr, ind fo on, doubling till he had gone through 
«U the doors, which were 64 in all. I wilt have It, 
faith the young m3n> and here fe a piece va eamfeft J 
a^d in all hafte tells his father w^hat a purcfcafe hd 
had made, wifhing him to give him an hundred pounds, 
for that he thought could not bot abundantly fatisfy- 
Thou calf) quoth his father, the King of Spain's re- 
venues irofild riot pay what thoii haft promiied, it 
they were fold at twenty years vabe; much lefs can 
my eftate ^ay fbr tJiy^putchafe, fbr it will not bring, 
thee paft the a4th threfliold. The beft.is, tbfe geiitle- 
man know^ thee not ^and if he did, he cQidd get no 
advantage of one that has- nought ; but I will warranr 
iJhee, he is mfaktrig merry with a fooPs earneft.- Now 
I defire to know what the fiim to be laid down on the 
a4th threlMd was, and what tKe^\*ole, which he 
promifed, would have come to ? 

Firfl, The fum to be laid down on the 24tb thre- 
fliold, by Frqx i. will be fibund to be- 8388608 pence. 
And by this Propofition the fum of the whole unto the 
24th threfliold will be foiind to be 16777^15 pence, 
cQual to 66905 /. I s. 3^/. which the father nuvlt be 
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worth, elfe he could not .briag him over the a4th 
threihold. 

Tdly^ The number to be l^d doAvn od the ($4th thre^- 
/holdyby the faid ift/ro^o/i//o«,92233720368 J47758C8 
pence ; and by this proportion, the fun! of the' whole^, 
which the young man &ould have given to* the pur- 
chafe, wUl be 1 844074407370955 1 615 pence, equal 
to 768/5 1 43 3 6^Q4S6^$ pounds, oneihiUidg and three* 
pence : by whicn it may appear the gentleman fpoke 
within compafs; for this fum would piirchafe the 
yearly rent of 3843071682022823/. 5/. oJ. |, which 
is a great deal more than the King o{Spain^% revenues 
are worth : for fuppofing his revenues wef e worth one 
hundred millions p§rami. (which I think no potentate 
of the earth is worth), It would be no more conflder- 
able to the fum laft mentioiTed, than a red- herring of 
an ounce weight wouM be to the loading of 20 ihips 
of 50 ton burden a-^iecd^ Which may be thus demon- 
Arated; for allowing 10 hundred to the ton, the 
whole number of ountes equal'to the number of fo 
many ihips of fuch capacity, wilf be 35840000; and 
this numbex of ounces multiplied by one hundred 
million, is only 3584000000000000,, which is leCi 
than the aforegoing number by 259071 68 2022823^ 
which is a number large enough to load a gr^at many 
.more (hips* 

EXAMPLE H.' 

What will a horfe coft by trebling the nails in his 
fiioes (which are 32) with a farthing? 

JnfiU€r, 965114681693/. 13/. 4^. 



Sec 



Seethe work. 

Kails i::? l The 8th nail=2i8f 

2= 3 Multiply by 2187 

3;= 9 

4= 27 153<59 

5= 8« 17496- 

6= 143. 2187 

7= 729. 4374. 
fc=:2i87 — 

4782969 . 
Trebled is 1 43 4 890 7=thc 1 6th nalli 

MtoJtii^Iy bjr. the fame 14348^,07 

ICO442349I 
129140163 
114791256 

573956^8 
43046721^ 
57395628 

14348907 ,;«). 



r 205891 132094649 

Trebled 61 767339628394 /z;;:^e 32 nail' 

Atid the ^hole fum will be 926510094425920 fjtfr 
things. 

EX J M F L E 111. 

A gentleman having a coat and waftc-coat with ^^ 
dozen of filver phtc buttons ; a Baker feeing it, a^o 
fancying it, demands of the gentleman the price thcrc'^ 
of; who anfwered. If he would double every button 
-with a barley-corn, proceeding from the firft gradually 
to thelaft, it ihouldbe his. To whith the baker affcflJts. 



i^^, ' 
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1 3emafid the number of barley-corns, together with 
^the worth and weight of the fame ? 

"Obferve thefdlming work. \ 



•Buttons 1= I the 9th but«m56 1 8thbut.cr:i 3 1072 
2:= 2 256 131072 

262144 

917504 
131072 
393216 
131072 



3= 

6— 


4 

8 
16 

f 
64 

128 

1561 


8th but. 


»53< 
«28o 

5»^ 


7 — 
8=1 


- 6553<^ 
I3»072 



17 1 79869 1 84 
. The 36 buuon=:34359738j68 

34359738362 

274.877906944 

ao6 1 58430208 
103079215104 
274877906944 
103079215104 
240518168576 
309 Z3 76453 12 
171798691840 
103075^215x04 

^3743^95347^ 
103079215105 

' * 1 180591 6207 1 74 1 1 303 42 4 

The 72d1)Utton=236i 1 8324143482260684* 

Which lad number mud be multiplied by itfelf, an4 
then by the common excefs, and fo you wiU have 
"Mrhat the laft, button will amount to. 



i « 



• * 



'Sfi 



" ' See ihe reft of t^e work. 

The 72d h}Xtt9ii^2^6it9i^4i4i4$2i6o6949 

2i6iiSfi4i4l4n2;t6o6B4S 



i9S994/^fii4^9s^t>»S47H 
944473296^739290427392^ . 
t888946;93 1478^^0854784* 

T4r 67099448^089 3 564 i*88 - 
>4l^9994486o893;64io88d 
47223^49286964x213696 
4722^6649 286^64 f 2 r 3696 
3'8&S946595]478x8o8j'4784 

94447^»9^73^9«427392 
7083149724304467820x44 

»44473296r73929042739« 
-33611832444^4837^06848 

•914473296x73929042739*' 
47^23664^286964x213696 

7b83X<97243044tf7820X44 
X&8B9.46X93 1 4785808x4784 
2^ I&9 344434822606848 
2^1 18324143482260684^ 
T4 I 676994486089 3 X64V088 

70*3^497243^4467820x44 
47J 2)6648>96p64X2 t 3 696 



5'5'75' v842996326x^78x5*3929i'68i62O9037649XTo4 Button. 
1 1150372x9926x31 ^S7^7^7^S9^ 363241807x2990208^:144 



2230074xi^X3o^23i4iXS5'7i827264836i/ox98o4ix Total Sum^ 

Which kft nomber is the cxaft quantity of barley, 
>\'hich the wh6le 12 dozen of buttons will amount to* 
Now for the ivorth, 

- An •oxmx:^ Jventufoife had been exaftly ,weighcd| 
mid found to contain 681 grains of barfey ; therefore 
abound Averdi^p'ojfe would contain k>896 grains : and 
feeing a bo(heJ of the fame barley weighed 50 pounds, 
the grains in a bnAid will be 54480^. ■ Whcrefbrc 
diVMiligth« whole mimberof barley-coin^ by 544800; 
the number of bu/liels will be as here 4© 93 3 830 1^47- 
77208409573638532761309665, and above |; and 
cAeexning barley at 2 fhUlings the buihel^ the value 

of 
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^f the whole qtiaotity of barley will be 409338301 14. 
77720840957363S53276130966/. XI /. and Li d,^^ 
which p words at length is^ four millions of millioiis 
of millions of millions of millions of millions^ nmety 
three thoufand thi-ee hundred eighty three millions of 
tniilions of millions of millions of millions, elevea 
thoufand four hundred feventy-feven millions of mil- 
lions of millions of millions, feven hundred twenty 
thoufand eight hundred forty millions of millions o^ 
millions, nine hundred fifty leven thoufand three hun- 
dred fixty three millions of 'mrllions, eight hundred 
fifty-three thoufand two hundred feveniy-fix millions, 
one hundred and thirty thoufand nine hundred fixty« 
fiK pounds, eleven fhiUings and eleven prence halfpenny. 
Which film is fo v^^ftly ^eat, that if the whole globe 
of the earth and fea, vvich whatfoever is contained on 
or therein, were converted into fdiid gold, and coined 
5ntQ guineas of equal quantity with thofe we now have, 
and 10 be valued at 30 / pa' piece ; a hundred of fuch 
guineas would come as near purchasing all the land 
on the face of the whole eart;h, as the faid quantity of 
guineas would purchafe all that barley ;which may feetu^ 
as a paradox, yet may eafily be demonftrated to be true» 
for fuppofe every degree of the meridian circle an- 
fwcr to Bo Englifh miles upon the earth, which fuppo- 
iition is too much, none having yet accounted above 
73 ; ahd Islr Norwood by experiment found only 69, 
and (bmething above ^ to anfwer to a degree on the 
earth ; but fuppofing 80 miles, that we may not takc^ 
too Httle, the circumference of the earth in miles is 
28800, and is in incites 1 824768000, and the folidity is 
10656585156306375838531-5840 inches; and com- 
puting guineas at one pouud ten fliilliugs per piece 
and to weigh five penny-weight nine grains, as they 
ought to do, a folid inch of gold would be worth 55/. 
7 /. but'according to the account concerning the value 
of gold given by Sir Jonas Moore in his Mathematical 
€om^enMum, p., 16. a folid inch of angcl golj (which 

O is 
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is the be ft) wUl be worth 33 /. 16 j. 4 rf. :by ^htck 
^e may fee how guineas are advanced above the worthy 
buty taking them* according to the greater rate^ the 
worth of the whole globe of the earthy converted into 
jfuch gold^ willbe 5^987022:83522221 145586952830 



f)0undsy 19 fhillings and (I pence. 

And^ according to the former coroputationy the 
i*quare miles on the face of the whole earth will be 
^640190464, one third of which being allowed for 
feas^ the remainder will be 1760 126976 fquare miles. 
Andy feeing a (quare mile contaias 640 fquare acres^ 
the number of fquare acres on the face of the earth 
Mirill be 1 12648 126464; .and valuing an acre at 20 s. 
which is too much, accounting one with aaother, the 
•worth will be 2^52962529280 pdunds, which may 
near as foon be purchafed with a 100 guineas^ as the 
barley before-named with the whole quantity of the 
fXaid gold. 

Nay, if wefuppofe thecarth and feas, andallcon- 
itained therein, were converted into Ant fand, the 
smmber of grains of fand would far come ftiort of the 
afore faid number of barley-corns-; fo that the bulk 
of barley exceeds fame millions >of our earth we live 
upon, if itwerepoflible to be brought into one place. 
* And, laflly, if the weight be confidered, feeingabu- 
ihel weighs 50 pounds, the weight of the whole will be 
204669150573886042047868192:66380654832594 
pound?, 13 ounces, 3 driams^. All this may feem ini- 
poffible to any but an accomptant, who is the beft judge 
^ the great and almofi incredible power of numbers. 

In the laft place, we will ^^wtKzl^Xtof geometriccd 
frogrefflon ^tted to the laft queftion, whereby any quc- 
ftion of geometrical progfeffionj^oceedhng from unity, 
and of a duple rath, may be refolved by iDlpedioc^ 
if the number of terms exceed not 144. 

Jl TABLE faUows. 



^y^ 



A Table of Geometricai- Progress 
s I o N, proceeding from Unity, and continued to 
I44]>laces, the ratio, or common Excefs being 2^ 




I 

34 
'35 



1048576 
2097153 
4194^04 
8388608 
16.777216 



335544^2 

67108864 

1 3421 7 728 

268435456' 
5^6870912 



I07374"824 
214746^648 
4294967296 

^589934592 
1 7.1 798691 84 



36- 

38 

39. 

40 

41 

142- 

43 

44* 

45 



51 

53 
5^ 
55 



46 

47 
48 

49 
50' 



56 
57 

59} 
60 I 



62 
63 

6j 



■'ilMMfcaiW'- 



34359738368 
-6S7.I9476736 

»5743895347? 
2748779Q6944 
549755813888 



h*..!. 



IO995II627776 

2*99023255552 

43980465 I I IO4 

8796093022*208 

I7592I86O444I6 



35184372088832 

7<^6§744t776^4 

1407^37488355328 

28x474976710656 
562949953421312 



1 125899906842624 
2251799^13685248 
4503599627370496 
9reo7iy925474o992t" 
18014398509481984 



36028797018963968 

72057^94037927936 
144115188075855872 

288230376151711744 
57646075230342*3488 



1152^921504606846976 
23.05843009213693952 
461 1636018427387904 
9223372036854775808 
1844674407370955-1616 



66 
67 
6B 

69 
70 



36893488147419103232^; 
73786976^ 2f§j8 206464 

14757395258967641292^1^ 
295147905179352825856 

59P295.8i035870565:i7L2 



O X 



J» 
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71 

72 

73 
74 
75 

76 

78 

79 
80 



^i"»" 



83 

83 
84 
8$ 



■ I t iif 



86 

87 
88 

89 
90 



91 
?2 

93 
94 
95_ 

96 

97 
98 

99 

10^ 



lOI 

102 

104 
105 



118059162071741130343^ 
2361 1832414348226C6I40 
472296648286964521369^6 

944473^9<^573929^»t3f« 
1 888946593^78580854784 



■!■■-■ 



J77 7893 1862957 161 709568 
755578637259M3234«9ij6 
• 1511157274518286468382724 

302231454903^^^^9^^^44 
604462909807 3 M 587 3 5 ?o8& 



1208925819614629174706176 
2417851639229258349412352 
48357032784585 16698824704 
967 1 4C6 5 5 69 1 703 3397 649408 
193428 1311 3834066795298816 



38685636227668133590597632 

7737125245 ^^336267 181 195264 
154742504910672534362390528 
3C94850C982i345o6«7ih478>056 
6189700196426901574495*62112 



1237940039285380574899124224 
247588oo7857076or4g7p2:-;?j;48 
49(1760157141521099596496896 

990352031438304219919^93792 

I98070406285660843983859875P 



39614081257132168306^71975158 
79228162514264337593543950336 

X52456325028528675187087900672 

316912650657057350374175801344 

6338253001 141 I47007483H602688 



1267650600228229401496703205376 

2535301200456458802993406410752 

50706024009 129 1 760598681 282 1 504 

101412048018258352119736256430081 

2028240960365 16704:13947 25 128601 

106 






r 



t<6 

1*7 

io8 

no 

MI 
112 
113 

n'4 

117 
ii8 

ti9 

I20 



Idl 

ia3 

124 



1^6 

127 
128 

129 
<3o 



136 

137 

L98 

[«39 
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40564819207303340847894502572032 

81 129638414606681695789005 144064 

1622592768292M36359157801C288128 

3^451855:3658426726783156020x76256 

649037107316853453566312041152512 



1298074214633706907132624082305024 

25961484292674138142^5248164616048 

5192^9685853-48276285304963292210096. 

10384593717069655257060992658440192 

20769187434139310514121985316880384 



41538374868786221028243970633760768 

8307674973655724205648794I26752I536 

166I53499473II4484I 12975882535043072 

33230699894622896822595I765070086I44 

664613997892457936451963530140172288 



1329^27995784915873903807060280344576 

2658455991569831745807^1412056068915^ 

5316911983139663491615228244121378304 

X0633824966279326983230456482242756608 

^^^6764793255 865 39664609.1 296448551^216 



425552958651 I730793292182592897IO26432 
8507059173023461586584365185794^052864 

i7oi4ii8346046923473i6873O37i5884!O5728. 
340282366920938463463374607431768x1 i45iiv; 
6805 647 3384 1 8769269267492 1 486^51642 29 1 2 



131 j i36M2946768375385385349842972707i84582i> 

132 2722258935367507707706996859454i4$69i648 
«33 54445 "7^707350154154^39937189082913832^ 

134 Io88903574i47oo3o8?o8279874378 1658276^592 

135 I 21778071482940061661655974875633165^33184 



■ *■■■><*- 



- — — ■- — -^ ■ - — ^^^ ■ ^^^^^p^wta 

435561429658801233233 119497 5 12663 31066^68 

871122859317602466466238995025326621327*36 

17425457^863520493293247799005065324265472 

348449 1 437270409865864955980101 30648530944 

696898287454081973172991 iQ6020?6T2Q7o6r888 ] ' 
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I4« 



I39379657490«*639463459b2392040522594i2577d 
2787593149816327892691964784081045188247553 
5575186299^3265 5785383929568162090376495 104 
U$0372S9926S3'»570?^7859^3^324'8o75^902o8 



Take an example or two in the ufe of ihe aforegoing 
table. 

^U E ST. h 
What will 20 pieces of cloth coft by doubling every 
piece by a farthing? And fuppoiing every piece to con* 
tain 50 yards and each yard worth 1 /. i ^. Sd. what wUl 
the difference be in the price ? 

RULE. 
Subtraft unity from the 21ft number, gives 1048(75 
farthings, which reduced, is 1092/. 5J*» 3</* 3^. 

And multiplying 20 by 50 gives 1000, the number of 
yards, which at i /• i s. 8 d. the yard, will amount to 
1083 /. 6/. 8 ^. which fubtraAed from the former nnrch 
ber, gives 8/. iSx. 7 d. 2 9* the difference fought. 

^U E ST. U. 

A certain man whofe daughter was married on Nevh 

.yehr'S'day^ gave ber bufband towards her portion on^ 

Ibilling,. promiCng to double it on the firfl day of every 

month for one whole year ; I demand what was her por*- 

tion? 

.Subtrad en. unit from the 13th number, being one 
number more than the number of months, andtherc- 
, fnainder is 4095 (hillings, or 204 /. 15 s. ihe jinjwr. 
And thus of ^ny other, 

Or,.fuppofe the progreffion to be quadrupky (fuppofing 
the progrdEon proceeds from unity), the \s^i\ number 
^ may be found by, the table, by fubtr acting an unit from 
the double number of terms given. 

EXAMPLE. 
What will 9 packs of broad cloth coft, by quadra* 
pling every pack by one (hilling? 

From.the double number of terms fubtra^ing an unit, 
leaves 17, and the 17th- number in the table is 65536 
the number of fliillings the laft pack will coA, and | of 
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the difference of the lafl" and firft term added to the 
lafl^ gives 873 Bi (hillings^ or 4369 pounds^ one ihil- 
lingy for the price of the whole, by theorem 15th* 

. More examples and more ufes might be ihewa ; 
but let thefe fuffice. 



The Combination, EUiiionj IPermutation^ 
and Compofition qf Numbers or §>uantitics. 

^Vmbhtafion of Numbers, is how oftalcfs number of 
^ quantities maybe taken out of a great number of 
quantifies, without confidering their places. 

As if 10 letters of the alphabet, a.b.c.d.e.f.g.b. 
i • k were given, and it were required to Know how 
many combinations of a letters ; as ab. ac. ad, 6c« 
may be taken in the faid 10 letters; or hownaany 
combinations of 3 letters, as abc. abd. abc, c^r. may 
be found Jn the Tame letters. 

EXAMPLE. 

How many combinations of 2 letters in 8, (viz.) 
a.b,.c *d , e •/•£ . h? 

Firfi^ It is eaiiiy feen a will combine with all the 
following letters, b .c . d .e •/*£ . h, from whence 
will ariie 7 combinations, (viz.) ab. ac. ad, ae. of. 
agy.ah. . 

Secondly, 'i will be. combined with all following ft- 
iAff (but not with a, for ba is all one as ab), zsc .d. 
e *f .g . h\ whence arife 6 combinations, viz, be, bd. 
be, bf, bg. bh'y and fo every letter will combine with 
thofe foJlowing itfelf, as may be feen at large in the 
following /^i'/r# 



In 
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la all 28 comtiitiationSj 
which is the anArer. 

And if to every binary al» 
ret^y fouB^i be added its foU 
lowing letterS) it will produce 
the ternaries, or all the com- 
binations of 3 UtterSyiisinthe 
f ol lowing fy iiopfis- is evident. 



ae, of, ag aF^ 
ht. hf. bg, bh,- 
ce, cf, eg, ch» 
de. df. dg. dh. 
ef. ^g. ck. 



rg. 



Xtk alt j-6 -com binal tons. 



abc. abd. ahe. abf. i^bgi abb.\ 
acd. ace, acf. acg. acb 
ade, adf. adg. adb 
acf. aeg. ^^*- 

agh. 



A|;ain, If to every ternary 
already found, be ad<led its 
foUowtng letters, It will pro. 
duce all the combinations on 
4 letters in 8» And To of any. 
xxhcr. 




tUJ. deg, deh. 

^ dfh. 




Bat bccaufe this may fccm tedious in laugc niun- 
bcrs, we have here exhibited another Tnethl)d, where- 
by to find the combinations In jmy given nunmber&.or. 
' quantities with much eafe, 
^ THUS: 

Having placed the given number of quantitir?^ By 

itfelf; 
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itfeify decrcafe It graiduaUy by ammit fo ofteirai there 
are quantities in the combination ; placing tiiem ovt% 
after jinothefi \vith a iign of multiplication bet>?ixt 
them \ M^hieh numbers mu^ be mulcipUed into ooe 
another for a dividend \ tlten placing an unit with the 
like number of place?, decreaiii>g by unity with the 
fign of multiplication betwixt each^ multiply them col^ 
tinuaUy for a divifor^ and the quotient viill be the 
number of combinations fought. 

EXAMPLE. 
How many combinationsof 5 letters in ip? Faciti^^ 

5X4X3X2X1) 10X9X8X7X6 i25% 

The product of the divifor is i io. 

The produ£l of the dividend is 30240. 

And the quotient wiU be ^52. 

AV hich will be the number of combloatioos ef 5 let* 
ters in lo* 

EXAMPLE IL 

A country farmer going to, a fair> niales a bargatQL 
with a moor lander for 50 fl^eep, \vhich.weretot>e cbo- 
fen out of^ 100 ; but he thinking him long in chufing 
them, tells the farmer, that if be would ?tve him a 

isrthmg for every parcel of 50 (beep, which may be 
taken out of the faid zoo, he (hould have the whole 
hundred; to which the farmer aflents* The quciHoa 
isi what they will coft? 

^ If you wqrk according to the rule laft laid down^ 
the number of combinations of 50 in too wiil ht 
1008913065448740792571 72497256 jwhich number 
of farthings reduced into pounds, /hillings, and pence, 
will be 63428444317577165^928^017 pounds, 19 
fhillings, o pence ; which fum is fo great, that if any 
wan were able to pay a hundred thouUnd pounds a-day, 
he would be above iixty thoufaad millions of millions 
of years in paying it. Such a vapity may be conclifr- 
ded for want of judgment. 

Note, In any given number of quantities, the num- 
ber of combinactpoaincreafc gradually, till you come 

about 



2 25 

3 5^ 

4ln8=70 



-5 36 
6 28 



1 7 

2 21 



■bout the mean numbers^ and fo decreafe gradually ai 
gain* So in 8 quantities, there are more combinations 
of 3 and 5i than of 2 and 6^ and more of 2 and 6^ 
than of 1 and 7> as may be feen in the following table. 
Note, farther, That if the number of f 1 8 

Suantities be even, ^.the number of places 
lews the greateft number of combina- 
tions thatcan be made in thofe quantities. 
So if the number of quantities be 9> the 
4 of which is 4, (hews the greateft num- 
ber of combinations in thefe quantities 7 
will be of 4 in 8, as in the table. * \B' 

But iP the number of quantiries be 
odd| then thofe two numbers which are 
next togcther^and^whofe fum is equ^ to -^ 3ln7:i:j5 
the given number of quantities, (hew 4 35- 
the greateft number of combioatlons; fo 5 21- 
of 7 quantities the greateft number of t6 f 

combinations will be of 3 or 4 quantities Ip 7, and are 
equal as in the table. 

A queftion to the former or laft note* 

-,> ^£.X A M P L E.. _ 

How many locks whofe wards differ, may be uir- 
locked with a key of 8 feveral wards ? . 
'• AnJhueTy 255 locks, 8 whereof may have one fingle 
ward, 28 double wards, 56 treHe wards, 70 fourwardsr, 
K^^ five wards, 28 Ck wards, 8feven wards, andx lock- 
eight ward?. 

Of HkSiion (f Qu A N T I T I E s. 

By ele^Hon of quantities is meant, any number of 
quantities given, how many feveral ways 1 may take 
them without refpedVhad to their places,- as A^ B. C* 
may be taken 7 ways, viz. a^ b, c. ab. ac. be* and abc* 

The eleftion of quantities may eaflly be found out 
by the geometricaltablcof progcei&oaaforegQing:, thMS^ 

to 
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nxi the given terms add the -fum ; feek in the firft co- 
lumn of the table> and from the number over-againft 
it fubtrafl an unit^ the remainder is the number of 
eleflions fought. 

E X A M P t E. 

How many eleftions are thete of the letters of the 
alphabet ? 

Look in the firft column of the table for 25^ and 
oyer againfi it is i67772i6=:the 24th power of 2. 

Subtraa i 



Reft 16777x15, the number of eleAions 
of 24 letters. 

Of Variations of Qu A N t i T 1 1: s. 

hy variation of quantities is meant how many fevc« 
€d\ ways any given nun^er of quantities may be chan- 
ged, as in re(pe A to their places* 

As ab may be changed into b a, and a, b, c, may be 
.changed 6 ways, (vfz.) abc. acb. bac. bca. cab. cba* 

EXAMPLES. 
How manjr changes may be rung on five bells? 

RULE. 
Multiply ifif^, 4i Si one into another, the laft 
produA is the anfwer. 

I Admitsof no variation. 

2 

So on 5 bells may be ■ 
omng 1 20 changes. 2 2 admits of 2 variations. 



r 

ilnd on 6 bells may be 6 3 admitsof 6 variations* 
rung 720 changes. 4 



•**« 



24 4 adftiits-of 24 variations. 

And thus of any other — — 
munber of bcU>. 1205 admits of 1 10 variations. 

XX AM. 



i€8 Vartafum and Con^cfHon of ^uanllHes. 

E X AMP L E 11. 

A young fcholar, but an arUhmetlciafiy comlflg ifi- 
to a town for the eonvenieocy of a good library, de- 
mands of a gentleman whh whom he lodged, Wh^ 
his diet would eoft foi; a year? The gentleman aiks 
him loL The fcholar anfwered, he was not certain 
what time he might ftay, and would know what be 
muft give him for his diet fo long as he could place 
his family (confifting of 6 perfons befides himfelf } 
every day at dinner in a contrary pofition ? The gen- 
tleman confidering of it> and thinking it could not be 
long, tells him, he would allow him his di9t fo long 
for five pounds ; to which the fcholar affents. 

The qucftion is. What he gave for his table, per 

The changes on feven quantities will be found to 
be 5040, which divided by 365, the days in a year, 
gitve 13 years, 80B, or lo months and 15 days: and 
fo long muft he board the fcholar, according to the 
former conditions, which will hardly amQunt to feven 
fhiUings and three pence fcr annum. 

EXAMPLE. 

How many feveral combinations, with their varia- 
tions, are there of three letters of the Englifb alphabet ^ 

RULE. 

Multiply all its feveral combinations 2054 by its 
changes 6, and the produft i a 1 44 is the number of pla* 
cing three letters of the alphabet, with all its variations.. 

From this mutability of variations, and comVm^^ 
tions, it is no marvel that by 24 letters there arifeth, 
and is ma4e fuch variety of languages in the world, 
and fuch infinite number of words in each language^ 
feeing the diverfity of fyllablcs prpduceth that efFeft> 

and 
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ftnd alfo by interchanglog and placing of letters a* 
mongft the vowels and among themfelves, make thofe 
fyllables; for the alphabet of 24 letters may ])c va- 
ried thus many times, (v/z.) 620448401733239439- 
360000, 

Now if you take in the combinations with the fe- 
deral variations of '2, 3, 4, 5, 6, 6r. letters, there 
may be made and xrompofed fuch a vail number of 
words, that if a manx:ou1d read 50 thoufand words in 
an hoar, whidi is more than the Pfdms of David 
contain, '(a taflt too great for any m'an to perform), 
and if there were,a hundred thoufand millionsof men, 
they would not fpeak thefe words, according to the 
hourly proportion before mentioned, in an hundred 
thoufand years ; a thing feeming mod Impoffible and 
incredible, yet mod certain aad infallibk in compu- 
tation. 

Hence likewife it may appear how many ways the 
letters of a name or word may be varied, and difte- 
rently difpofed by way of anagram ; out of which 
thofe of ufe may be gathered, negle^ing the reft ; 
as for example, the word Komay confifting of four 
different letters^ may admit of 24 changes, as here- 
after. 



Of which thefe, to wir, 
Romay Ramo, Orarriy Mora^ 
Mat'Of ArmOj Amor-, are on- 
ly ufeful, and aU the reft 
ufelefs« 



-Roma Vftna Mron Arom 
Roam Oram Mrao Armo 
Amoa Omra Mora Aorm 
Rmao Omar Moar Aomr 
Rnom Oarm Maro Amro 
Jiamo Oamr Maor Amor \ 

But if there be two or more letters of a fort, divide 
the whole number of changes by the changes of the 
number oTtliofe letters, and the quotient is the num- 
ber of changes deCred. 

So if the word PlAlippa were given> which confift- 
cth of eight letters, of which (without copfidering 
thofe which are of the fomc fort) the changes will be 
40320; but bccauie % is twice repeated,^ I divide 

P 4<"3-'^ 
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403 20 by 2, the changes on two letters, the quote is 
20160 ; and this divided again by fix> the changes on 
three, becaufe/> is thrice repeated, gives in the quo- 
tient 3360, which are the changes in- the word Phi^ 
Upfa, 

Or if I had divided 40320 by 12, (becaufe 2 times 
€ is 12), the quotient will give in the an/wer, at one 
operation, the fame as before. 

After this manner may be found the variations or 
changes which may be made of fome particular Latin 
Terfes, fo as to keep the rules of a true verfe, and the 
fenfe grammatically the fame. 

So if the two following verfes were chofen, (viz.) 
J^ex, rex, grex, res, Jpes, jus, thus , fai, ful, (bona) 

lux, laus. 
Mars, mors, fors, frazu, fcx, Styx, nox, crux, pus, 

{mala) vis, lis* 
It is very remarkable how many fundry ways the 
fame may be varied, and yet the lenfe remain good, 
and the verfe grammatically true ^ for if we fuppofe 
the words lorta and mala continually to keep the fame 
(to wit, the loth) place, the reift being 11 in num- 
ber, indifferently changing place with any other in the \ 
lame verfe, the nuniber of variations of 1 1 places will 
be 39916800, which doubled for the number of 
changes in both verfes, makes 79833600, which 
would compofc above 249 /0//0 volumes, each volume 
to contain 2000 pages, every page divided into two 
parts, and every part to contain 80 terfcs, which at 
a penny the iheet, would amount to 518 pounds, 15 
jfhillings ; and fuppofing them bound for five (hiUiivgs 
a volume, which is not dear, the binding would coft 
62 pounds 5 Cbillings ; and the worth of the whole 
would be 581 pounds. 

Of 



Of Compoliiion of Q^u A n T I T i E s. 

By Compofition of^antities is meant, when in any 
mnnber of given quantities, as in letters or Hgures, 
one row is joined with another row of the Tame, or 
with 7, 3, or more other rows, as ia placing, and the 
efaances of the dice. 

This differs from combination and eledJion, in that 
there 6ne quantity is taken but once, here as oft as 
there are quantities to be taken^ 

Though this be the moft compofed way, yet it is not 
dif&cult to be performed ; for if the compolitions of two- 
quantities in 10 (or any other number) were fought, it is 
but fquaring the given number ; if of three quantities, 
in 10, it is cubing the given number; if of four quan* 
titles, its biquadratic wijfir, and fo increafe the pbwcri^ 
according as your nuiiiber of quantities increafe. 

EXAMPLE I. 

What liumbcr of cqmpoCtions of three letters in 2o?' 
FacJt 8ooo, the cube of ao. 

EXAMPLE II. 

What number of compofitions of 6 letters iR'^4, or 
in the whole alphabet? Anfvjety lipi 102976, the 
^uared cube oF 24. ' 

' i X a]m p l e hi. ' 

* ' * « • . ^ 

What number of compofitions of 24 letters of the ak 
phftbet, a€cout>tiog them by i and i, by 2. and 2, by 
3 and. 3, and to pn to 24? If wq account each time. 
a4,.tbc anfwer wpuld.be 1333755776850284124449. 
08147^843776.; bat'fiaqe wc are, to find all the num» 
bers preceding in geohietrical prog^clfion under it ; tO: 
Herform w4)icb> pbierve the jfoUowing rule: 

Aa the Wh minus unity : is to the fir (l term : : Se> 

i* 2 the 
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the whole power of the ratio ndnus^uxtyx To^thc Aim 
m{ all the terms. 

Thus ftated. 

As 23 :to 2/^iih 1 333 735776^502841 24449081*- 
47^^43776: to i39i7^4^S^^7a3299942Si28493* 
40^200^ which is the number of compofitions fought. 

How many feveral chances are there on 2, 3, 4, 5^ 
and 6 dice ? 

jlvf^ety On 2 dice arc 36, on 3 dice 216, on 4 dice 
1 2(^6^ on 5 dice 7776^ and on 6 dice 46656 chances. 



Caftr. 



2 ♦ 12 



3- I' 



10 



Points. I Chances > Sum. 
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3 






6 
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The foregoing table (hews the feveral particular 
chances on two dic^^e. The fom of the chances of 2 . 
3.4.5 6 cafts are 15, and ofi2«ii*io»9.8:y are 
15. Then add the chances on 7.(t«r.) 6^ gives. 36, 
the chances on 2 dice. ^- 

The particular chances on 2 dice, othcrwife fo^mtJ^ .^ 
whereby the following cbfeivations may be made* '? 
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a ^ r . 3 I 1 . 4 I I , 5 
2 I 2.3 fa. 4)2.5 



4 *1. 4'^. 4.3^4. 4 f 4 , 5 
15 .1.5. i-J -i^ • 4 



I . 6 

2.6 

3.6 
4.6 



6*1. 6. 2. 6. ^.6. 4 



.6.5.6.61 



OBSERVATIONS* 
Here are 36xfaancesy the fquare of 6y as before; alF 
the chances of 6 are placed iothe lowcrnioft and fur- 
thermoft row: whence obferve^ that inthe fqoare of^ 
(viz.) 259 there is no 6 : fo there are 25 chances withj 
out 6, and 1 1^ more where there is a 6: fo that it is 
shove 2 to I whoever throws 2 dice^ throws not a 6* 
In the fqaare of /^(viz.) 16. there is neither 5 nor 6« 
In the fquare of three (viz.) 9^ there is neither 4, ^ 
nor 6. In the fquare of z (viz.) 4, there is. neither 3^ 
4, s, nor 6. This max t>c applied to other chances. , 

A Table* of t^ jmvtn- of 6,. and the numbets^ 

under k. 
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By diis table may be accounted, how many r<iveral 
chances there are on 2, 3, 4, 5^ or 6 dice, and how 
many there arc where there is no 6, or neither 5 nor 
6, or neither 4, 5, nor 6, or neither 3, 4, 5, nor 6. 

EXAMPLE. 

On 4 dice there are 1 296 chances, 625 where there 
Is no 6, 256 where there is neither 5 nor 6, 81 where 
there is neither 4, 5, nor 6, and 16 where there is nei- 
ther 3, 4, 5, nor 6 : but if it were demanded, on how 
fnany chances on 4 dice where there is a 6 ; I aafwcr, 
^71 ? for- 1 296 ninus 625, is equal to (>]i. 

And 1040 changes have cither a 5 or 6; for 1296 
*mtnus 256, is equal to 1040. 

Likewl^ 1215 chances have cither a 4^ 5, or 6 ; 
for 1296 rrinus 81, is equal to 1215. \ 

And laflly, 1280 chances have either a 3, 4, 5, or 
6"; for 1 296 mnus 1 6, . is equal to 1 280. And fo of 
any other in the table. 

* To conclude, I (hall here mention a fmalltreatife 
written not long fince, entitled, A-tificial verjifying^ 
Shewing any one, though of ordinary capacity, that 
can write and read, thougli he under ftand not a word 
o^ Latin y how to make thoufands of Hexameter and 
Pentameter verfes, which will be good Latin, true 
verfe, and perfcft fenfe, tind that in two hours time. 
Which is performed by a feledt number of Latin 
words, artfully digefted into titles, the more to a- 
^ufe the reader. 

The words are thefc which follow. . 
In the table of Hexameters the words arc, 

1. TurbidOy ignea^ ptjffima, horridaj of per a, martia, 
barbardy laurida, effera, 

2. Fata, fignuy damria, bJIr, vincida, fijira, cdfira, 
fcortay tela. 

3. Seqm^forifpatlf tulsy domi, patety puto, palam, 
ferant, 

4. Pramonjirant, 
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4« Pramo^nftranty protitunty promttunt, proWzdunt^ 
frodueuHt, mmjirahantf cau/abant, puranarrunty pro- 
mtdgant. 

5. Tempora, pocula, pralia, verberay lundna,fsdera, 
agmina, aimitta^fidera* 

6. Duf'a, f^pf} fUadam, aceria, prava, multa, dira, 
w'gra, f^va* ; ; . 

a^xt. if you (tke one word out of each Une^ yoa 
will have a true Hexameter vcrfe, 

In the tables of Pentameters the words are^ 

I. Tetrica, ardua, peffida,improba, fordida, impia, 

triJHa, turpia, noxiai, 

1. PraJiaBavty pr£fcnbunt^ concludunty pradicunt^ 

perficiunty confummanty conglotr^erant^ Jig^!fi<^ant, prch 

curant. 

3. Dura, a^a, vinayvehta, diilay fa^Oy latra, arma^ 
etftra. 

4. Dokfa^ pudenday protervay nefaada, cruenta, 
fuperbuy molefioy finijhay maligna* 

5. Nova, mIUs, tibiy viris, Jch, mera^ mails y vides, 
mihu 

Here likewife if you take a^ord out of every line, 
you will have a true Pentkmettr verfc. r ^ 

Now if it were required to find how many verfes 
may be compofed out of the aforegoing words ; fee- 
ing every line hatli 9 words,* I find the fquared cube 
of 9> becaufe there are 6 lin^s,, which willbe 53 144 1 ; 
and fo many yeries may be made out of the tables of 
Hexametersy without taking notice of the permuta- 
tion of places; for you may change moft of the ift 
and the 6th line into the 5th and %d line ; which 
verfes will <rompofe 30 volumes as big, or bigger, 
than Virgil. . ' . ... 

Likewife in the- table of Pentameters may be com- 
-^ofcd 59049 verfes, being the furfolid or ^th power 
'of 9 ; becaufe there aie 5 lines; and nine words in 
every line. 

But 



\ 



IT* 
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But if the combinations of 6 in 54 for the Hexame* 
ters^ or 5. in 45^ the Pentameters, were required, the 
anfwer will be in the firft 258271/^5, in 'the latter 
1221756; but becaufe- we are not to take two words 
in a line, thefe numbers cannot be admitted* 

And, in the taft place, becanfe the contrivance 
may pleafe and divert the reader, we will here annes 
d)e tables themielves, with the manner of their ufe,^ 
and fo conclude this rule:^ 

The Tables (f Kxametersi,. 
TABLE h 
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TABLE V. 



The ufc of the tables is very ea(y : 

For fuppofe vfc would compofc an hexameter and 
peniamf ter verfc. 

For the hexameter, chufe any fix of the nine digits, 
us fuppofe 345648 ; and for tbe peniamcter, any iive 
of the faid nine digit;, as fuppofe 23479. 

Firfl, for the hexameter tal<e three, the firft Egiire 
thereof towards the left hand, and looking in the firft 
table, count til! you come to the third fquarr, where 
you Mill find the Jettci f for the fiiA letter of the £rft 
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wor J ; then counting forward titt you come to the 
ninth place, which fdls in the fecond column, and (e- 
cond fquare, where you will find tKe letter e for the 
fecond letter of the firft word; and cotinting forward 
nine places more> which falls in the third column and 
firft fquare, where you may find the letter// and fo 
counting every time nine places from the letter laft 
found, you will have the word Peffima^ which is the 
firft word« Then taking the fecond figure 4 in the 
(aid number, and proceeding with it in the iecond 
table, according to the former directions, you will 
find the fecond word to be bella^ and thus running 
through die firft iix' tables with the faid Cvn figures, 
accorling to the former directions, you will find the 
firft vcrfe to be this that follows ; . 

PeJJma bella d^mi monflrabunt verbera nigra. 

And ifafter this manner you proceed with the other 
five figures in the table of pentameters, you wilt find 
the odier verfe to be, 

Jtrdua <:oncludunt verba molejla mi hi. 

Note, If the ninth place chance to be blank, you 
now your work is fini/hed. 
glfoy. Your veiffes may more readily be found 
ind the firft letter as before, and run the fquare 
ly downward towards the left hand for the 

^ gg letters : if the diagonals be too few, the re^ 

maindcr may be found, by counting nine forward, and 
running down diagonally as before. So in the firft 
word before found, I find Pef. in the three firft dia- 
• gonals, and counting nine forward, and looking dia- 
gonafly, yim<7, which put together makes Pejjpma. 
And thus of any other. 

Decimal 
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Decimal A r i,t h m e t i g. - 

^N-^M ERA.T ION. 

WH A T' a d[ecipial fraiftion is was (hewed in the 
introckiAion ; but fqr the.lcarDcr's bejielKc wc 
ihall again repeat it. 

A decimal fradtion is fuch, whofe denominator is not 
^xprefTed, but underftood, and is an unit with as many 
ciphers annexed ^ there are places in the numerator. 
So -^ will be cxprefled tbus^ .5 ; and .^^ thus> .25 ; 
and^^^^hus, 1125; 6c. 

And chey have commonly a point or comma prefi(K^ 
ed, to dlAkiguiih them from an integer. 

J^oie, A cipher placed to the left-hand of an integer, 
or to the right-hand of a decimal, neither increai'eth 
Yior decreafeth the value ; hut placed to the right-- 
hand of an integer, increafeth the value; and to the 
leftoband of a decimal, decreafethit. Ohferv^ the f^'^ 
IcniHt^ table. 

The. table of Ku meHaTiok* 
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a 3 4 5 '6 7 ^ 9 
Decimal. 



In this table you may obferve, that as ^ntfgets in«» 
creaTein a tenfold proportionto the left hand/^ de- 
cimal fraflions dccrcafc in a tenfold proportion to the 
right-hand. 

Q. So 
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4^2 Redu^im in Decimals.^ 

So 5^ fFive 

50 I i5 i Fifty 
500 r J Five hundred 

5000 J (^Five thoufand. ' 

AjQd .5'^ f 5 Tenth "] 

•^5l is ^5 Hundred Sp 

.005 r *^ ^ 5 Thoufand f ^^"^^ 
.0005 J 1^5 Teh thou(*. J 

Redu£lhrL in D £ c i M a L s. 

« 

By Redu£Vion we fiud the decisial of any fraAIonal 
' part of coin, v^eight, neafure) fbc. and^ on the con- 
trary/ reduce any decimal fraflion given into its equi- 
. talent fraAional parts of coin^ weighty, meafure, i:c. 
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. Any vulgar fraftion given, to reduce the fame into 
a decimal fradtion of equal value. To perform which, 
the proportion is, 

As the denominator of the vulgar fra£tion given: 
lis to the numerator thereof: : 

So is an unit, with ciphers annexed at pleafure : 
to the decim^ fradlion required. 

*** Or thus; 

Add a competent number of ciphers to the miine- 
rator, and divide by the denominator, the quotient is 
ihe decimal fra£Uon required. 



EXAMPLE I. 



'«^vv ^ 



Let it be required to find the decimal fraction of |. 



>^ 






ReJuffion in 1>e c r m a l s» ifij 

See the work. ' 
4.) 3000 (.75/^^'^ -75 



20 
20 

00 



NbtCf The ciphers adied^ are to be diftiriguitlicd by 
a point or com-ma, and you may annex what number 
you pleafe ; but you muft take notice what ciphers^ * 
you make ufe of; for To many mull be cut otfin the. 
quotient ; and if at any time it happens^ as fometimes- 
k will, there be not a pjfficicnt number ia the quo? 
tient> they muft be fupplied by adding ciphers' tcf. ■ ^ 
the left-hand. 

E X A M P L E Ih 

Reduce f into a decimal. 
8) i,oooo^(.l25/^c//.X2j 
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4P 



EXAMPLE III. 

Reduce -^^ into a decimal. 

d » 7") 



184 Jtiiiti^iim fii De 6 1 M A L s. 

721735.000000 i'^4^543. 

2S84 



6160 

3920 
3605 



« 



3*50 

a66a 
2163 



497 Remtimkr* 

In many cafes, as in this example, though yoit^ 
/Irould annex a tboufand embers, yet your decicnai 
fra Aion will not come up, but there will ftill be a re- 
mainder; bur if we bring it five or fix places after 
the feparatrix, it will be exafl enough in mod cafes^ 
and the remainder may be thrown away as of no va^ 
lue ; for if you fuppole this was the fraAion of a 
pound fterlingy this degmal will be fo near the truths 
as if ,a pound were divided into a million of parts, ic 
would not err from the truth fo much as one of thofe 
parts. 

And feeing I made ufe oF 6 ciphers in the openu 
tion, and but 5 figures in the quotient^ I add a cip 
pher to the leJFt*hand before I made my feparatrix. 

E X J M P L E IW. 

Reduce p pence into a decimal fraAion. 
Seeing, alfoi 240 pence make a pound fterling, ^ 
pence is equal to ^|o,' which re'dUce a^ before. 

240) 
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240) 9^000 (i037.5:thc dec ofQji. 

• \ • 
700 



iBoo 
i>68o 

I4ZOO 

1200 
00 




EX AM PL E: V; 

Reduce ii fhiUings into a decimaL 
M /hill, is if. ^o) ii,oo<> (,iS=CQ XI Ihai* 



• • • 



100 

xoo. 
100 

00 



Blit the decimal anfwering any namber of ihfUing^. 
may more quickly be founds by halving the number' 
of (hUlings given. 

So for II (hill. ^x>f 1 1 is 5^ and i . remain $^ 1 1 fl^ilh 

to which fuppofe a cipher annexed^ makes ► 

10, whofe half is 5^ as you fee, .55 dec. 

So the decimal of 12 fliillings is .^65 of i5,(liiliings 
i* -7 Si of one (hilling is .05; and fo of*aay..other. 

EIX.A M P L E. VI: 

What is the dccimal^of 7 fhillings and 6 pence t. 
The decimal of 7 (hillings by the laft is .35.. 
Then 6 is ^f ^ which reducedy is .025, to. which 
•dding .75, gives .375* 

QLJ -35 



iS(S RedudHon in Decimals. 

.j5 =z7 (hillings. 
•025=6 pence. 



.375=7 fliillings and 6 pence. 

But if you conndcr chis^ the decimal of any num- 
ber of pence may be found by taking parts of the Shil- 
ling or which they confift. 

So .05 being the decimal of i fhiUing, /^ 

^=.025 is the decimal of 6 pence. 

And^ of the decimal of 6 pence, is the decimal of 

.025 is the decimal of 6 pence. 
^=.0125 i&thc decimal of 3 pence. 
The 3d part o>the decimal of 3 pence, is the de- 
cimal of a peosy^ to^fc .004166— and the 4th part 
of thAt is theilecImaCara farthing/ to wit, .00 1 04 1 6. 

.35 =7 Shillings. 
.025^:6 pence. 
So the dec. of 7 /. 7 </. ^J is .381 25. .00625=1 J. ^ 

.38125=7^- 7^- 1 

In the former examples of money, we have fuppofed 
the integer to be a pound fterling ; but if the decimal 
of 6 pence were required, and the integer to be a /hil- 
ling, then the decimal would be .5 ; which if the in- 
teger had been a pound, would have been the decimal 
of 10 (hillings; whereby you may fee the decimal al- 
ters a^ccerding as we take our integer; foif we account 
a penny to be the integer, the decimal of i farthing 
is .25 ;- of 2 farthings is ,5 ; of 3 farthings is .75. ^ 
And you may fee and take notice, that ihefe three 
laft decimal fraftions are general fraftions in any cafe; 
for .25 is equal to J of any thing, .5 is equal to \ of 
any thing, .75 is equal to f of any thing, as of a 
pound, fhilling, penny, yard, hundred, 6r. 

For if a pound flerling be the integer, .5 is 10 (hil- 
lings ; if a (hilling be the integer, .5 is 6 pence ; if a 
penny be the integer, .5 is 2 farthings ; if a yard be the 

Into-l 
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. integer, .5 is | yard ; and fo of any of the reft, which 
being confidercd, may be of good ufe to the learner. 

EXAMPLE VII. 
Let it be required to find the decimal anfwering 16 
penny-weights, one pound Troy^ being the integer. 
Seeing there is 240 penny. weight in a pound, 1 6 
penny^weight is ^^^y which reduced by the examples 
aforegoing^ will be .0666— And fo infinitely. 

240) 16.00000 {.666 



• • • 



1440 

' 1600 
1440 ' 

160 

^ X A M P L E VIII. 

What Is the decimal of 11 penny- wti 16 grains? 

Bring 11 pen.-wt. 16 grains into grains, which are 
a8o grains ; then, becaufe there are 5760 grains in a 
p@und, 280 grains will be ^^f^\ but cutting off a 
cipher in each, whipb, reduced as before, will. bp 
.048611. 

S7^o) 280.000000 (.048611 



23040 
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49600 
46*80 




34560 


- ' 


^400 
5760 




6400 - 
5760 






i88 ReduSHofi in DxciM^Ats. 

EXAMPLE IX. 
What IS the decimal c^f 3 quarters and 14 pouiKfi^ 






one. hundred, or 1 1 2 pounds being, the integer ? Ar^^ 

97S' 

The decimal of f; is, as was faid before^ ^y^^ zofL \ 

14 pounds is -f^, which reduced, is •XX5. ] 

112) i4?o®o G'^S 



• • • 



112 



Unto .75: 

23o Add .I25> 
224. = 

Foot .a^5. 



560 
00 



Sotbe decimal of 2 pints, igalbn th»iiiteger^ will! 
be .25, 45 minutes of an botir is .7^* 

Thefc examples being underftood and confidered, 
are fofficient to reduce any other weights andmeafurea^. 
into decimab ; fo we. will conclude tbi^ frQpofi^on. 

PRO P. Ih 

To find the value of any decimal fraAion inr the^ 
known parts of the integer, as of coin, weight, mea^ 
fure; to perform which^ dbferv^ the following rule*, 

RULE. 

Multiply the decimal given by the niiinber^ of parts- 
of the next inferiour denomination, cutting of as many 
figures from the produA as the decimal given confifts* 
of; the remainder, if any, multiplied by the. parts ofe 
the next inferiour denomination, cutting of as before^ 
Thus muft you do ttU the decimal given be brought 
into its leaft parts, the parts fignlfied by the decimal,, 
will be thrown over the feparatriji.. 

EXAM. 



, "«' 



"What is the valiw of .7^5 of a ppuad fterl^g? . 

2Q fMUingr in a^^^mA^ [ 

fiall. 1.4*500- 

12 pence ia a AiUJL 

lOOQ 
.500 



RXA'MPLR. n. 
Wfeatis the value of .696875. of a pound l^crliflg^. 

20 (hiltingi 10 f pQUiuk 

•■■•■•^■■■^ 

fliilL -I J 9375CO 

ispenoeiiiaihttUfl^. 

/. d» q. 1^75900 

^^^ »3: 11 I 937500 

pence 11.2500^0 

4 ^^th. in a penny. 

Fartb* i. 00000a 
E X A M P L E III, 
What is .72065 of a pound fterliag? 

20 ihilUngs in a pound 

fiiill. 1 4.4 1 300 

X 2 pence in a: fliiUing^ 



Mn 



826OQ 

4«3oo 



pence 4. 95600 

4 farthings ki a penny.. 

Farthings 3.&2400 remains kfs than a farthings 
and io not to be accounted of. 



Ipo Xiduffion in D e c i M a L f. 

Note, But the value of.aBy decimal fraAibn ef sr 
pound fterling may be more eafily found thus : For the 
£rft figure aner the feparatrix, is a double number of 
fhillings ; if the fecond figure be. 5^ or above^ for the 
5 account one fhilling more ; then the 2d figure, if 
under 5, or the excels, if above 5, added to^ the 2^, 
is fo many farthings, remembering to abate i irom. 
the farthings, if the fum be above 13,. and 2 from the 
ftrthings^ if the fum be above 40. 

EXAMPLE. 
In the decimal .76565, the firft figure 7 doubled is- 
14, Mrhich are (hillings; and becaufe the 2d figure is 
above 5, fubtraft 5 from it, and account one fhilling 
more : and the 15 iarthings are ^ pence and 3 farth- 
ings : So the value of it is J5.fi)ilfings and 3 pence 3. 
farthings ^ as for the reft of the figures, they being^ 
but the fra£lion oiP a farthing, are inconfiderable in 
l^raftice. 

So the vabe of .6666 of a pound will, be 13 fhil- 
lings and 4 pence. Of .2065 will be 4 ihillings and 

3 halfpence : and fo of any other. 

, ' * ' ^ 

EXAMPLE IV. 
What is the value of .625 of a pound Troy weight S 

12 : • 



t . ."«, 



T»r-*' 



J-25Jp- 
Facit foz. : 625 

to fen, wti . • I 

buBjces 7.500. 

20 penny-wt. in an^unee^ 



Penny- wt. 10,000 






E' X A M; 
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E X ji M P L E V. 

What is the value of •6725 of a hundred weight? 

4 quarters m a hundred. 

. . _ • 

Quarters 2.6900 

28 pounds in a quarter, 

• • . 55200 

13800 



Pounds 19.3200 } 

16 ounces in a pound. 

1 9200 
32o# 



Qunces 5 . 1 200 Facit iq* 19ft. j oz. 

Add the value of .6125 of a yard, is i foot and i^ 
Inchee. Or .725 of a-gallon, is almofi 6 pints. 

Biit left thefe ways of finding the decimals of any 
parts, as likewiije the value of any decimal flxould 
fcem tedious, we, have annexed tables of the moft 
«minei(lt known parts of money y weight, meafute, &c. 

. The tables follow. ^ . 



\ 



Decimal 
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Decimal Tables of Coin, Weight, and 
MeafuT C. 

T,A BL£ I. : TABLE II. TABLE lU. 



fioglifh 4oin9 one i ERgHih ^Mfr, pxr^ £ngli/h coin^ ona 
pound t he integer. \ nobU the inS^er* l/hJlL long meafun 

Shitl, I Decmai/f>»^fi<»^ ^^ integer. 



DO 



M 






1 8;-9 
17 Si 

•7 
.6 



M 

f I 

1.0 



00 

a 



J3 
<0 



E' 



5 

4 



45 

8L4 

7-35 
6 



3 
25 

.2 

3.I5 

2.1 

1 .05 



Pence I Decimals 



»i|-P45B3J 



ia.041666 



8 

7 
6 

5 

4 
3 



•0375. 

•033333 
.029166 

.02 i 

.©20833 

016666 

.012$ 

.008333 



r.oo4i6 6 
Farth, I Decimals 



3 
2 

I 

I 

T 

I 
7 



.003125 
00^0833 
.0010416 
.0005208 
.OCO2604 



6 

4 
3 
3 
I 



9 

75 
,6 

4T 

3 
«5 



Pence 7 r» • 
ti|'9i6664 






Pence \ Dtcimalt 




3jc6^5 
2.Q41666 

11.020833 

/%tfr//5. i Decimalk t .0 1 04 1 6 

- |, 0052083 



10.833333 
9»7 4 

7.583333 
6.5 

5 .416666 

3 25 

2 «i 66666 

i 108^333;^ 



Fartiingsj T 
J?. Inches, £ 



D^^. 



t 



•009375 
.00625 
.003125 
0015625 
.00078175 



TAB ,LB IV: 

Troy 'Weighty one 
pound the integer 



Ounces the fame Hi 
pence in the laji 
Table. 



Pen-nut. | -i^^^^'^' 



19 .079166 

18.075 

17.070833 

16.066666 

'5-0635 



Jk 



Decimal raks of Com, Weight, &c. 19 j 

T^i^froftheiable^^xc,^ wight, ■ofu ^berejio fthetai/r'X 

__ \bunceHg integer. 1 fo„„j/, | iJi'^y^T"* 



impitMHM 



.058333 

.P5|4i^6 
.05 

JD45833 
.04166^ 

-033333 

.625 
.0^0833 
4|«o 16666 

.004166^- V ' 



14 
13 

13 
II 

ibl 

9 
^ 8 



3 

2 



P<f«;?^ yaeighty the 37 
/2ri»tf tf/ Jh tilings 
in thefirfi Table . 

Grains \ Decimals, 



r ^ 



3j .0059951 

•003646 
.063472. 

.oP32f$ 

.op2}78^ I 
.ob'26b4^ ; 
.ciQj243'r 
i3| .C02257 
.o<D2o83 ; 
.cj?i9iO" i 

.091562' 

•00^389. 

.0^1215. 

.061042 

.000868 

•00069^ ' 
.000$ 2 I f 
.C00347 
* .000*73 

11 .ooobS6 



23 

2 

21 

20 

18 

16 

15 

14 

'3 
12 

II 

lOj 

9 
8 

7 

61 

$ 

-4i 



• » -N 



23 
22 
21 
20 



•<M7,9i4 

•045333 

-0437^ . 

.041666 

19| .039583 

.-0375 

.035416. 

•033335 

;o§ I i 5- 
..029j6;<{ 

-.e/joSj 

.-j:..02s: ' . 
Ill .02191-6 



18 

17 
i6 

'3 
12 



A 



J 10 

I 9 

! 7 

6 

5 

• 4 

3 
2 



b02a$33 
i, 0187 5c. 

'.ci6a666 

.oi45g3. 
f.0125 . 
7oi04i6\ 
008333 
.00625 
.00416^ 

if .002083 

' t' t 



1; 



26 

25 

24 

23 
22 

21 

20 

'I 
18 



15 
M 

12 
1 1 
lol 

9 
8 

7 
6 

5 

4 

3 
2 

I 



Averdupois **u/, . 
1 12 U, the integer. 



•241 07 1 

.232143 
•223214 
^214286 

•30^357 * 
.19642^' 

.1^75 - ' 

»J78y7f- 
-169^43 

.1607.14 

17] .15178^. 

1 6j .142857 

. 1 33p2* 

.I25>; ^. 

.iil^7t 

.107143. 

.098^14 

.0899^86 
.o8p3^7 

.07142a 
.C625 . 

•053571 

.044643 

•0357^4 
.02/>786 

.01 7^57 

.00892^ 



' r 



t A B L E ^^' Ounce s, Decimals, 



^art^ I Hundred. 
• Deeimals, 



3 
2 

I 



.75 

.5 

.25 



15 

M 

13 
12 

II 

10 

9 
B 



.008170 
.00781 s^ 
.007454 
.006696 
.006138 
.005580 
.005022 
.004464 
.003906 



■. 



K. 



Th& 



■.«"* 



1594^ Decimal TatJes of^oin, Wtigjht^ Zee 
Tht reji ofthf table. 



4 

3 

2 
1 



6 .003348 
51 .003790 
,002032 
.001674 
•001 I 16 
«oco5s8 

n5 




uiarr, oz. 



ec. 



Arerdupois oi;/./ 
I lb. the integer . 



3 

2 

I 



.000418 
.000279 
.000139 



TherefieftbetahU^ 



10 .03906a 

9 -035156 

8 .03135 

7 .027343 

6 ^23437 

5 .01953* 
4 .015^5 

y x>ti7i8 

2J .CO78X3 
03906 



Ther^efiheUhiel 



Decimais. \ Pints^ 



.005859 
•003906 
.001953 



3 

3 
I 



TABLE VII. 



Time ; ^»^ year 
the integer. 



I 

11 X 



TABLE VI. 



Ounc es. \PecimaU,galhns dry mca 

ifiiref one gr. th 
i nteger . . 

Pints A dee, \bufh. 



15 

M 

13 
12 

II 

8 

7 

61 

5 

4 
3 



•9375 
.875 

.Bl3| 

•75 
.6875 

c625 

•5625 
^5 

•4375 

•375 

.3125 

.25 
.1B75 

.125 

.062^ 



27 
26 

25 

24 
2: 

221 

21 

2C 

19 

^. p t s.\d.\ pecks\ 18 

17 




7 
6 

5 

4 

3 

2 



"^75 

•75 
.625 

•5 

.375 

•^5 
.125 



7 
6 

5 

4 

3 

2 



Months the fame 
as pence in thA 
tkirdTabte. 

Days.' I Decimals. 




3 
2 

U 



tfri«r. I qr. Peck, 



.02^4375 

.015625 

.0078125 



3 

2 
X 



30.082191 

29.-079452 
281-0767 1 2 
073972 
071233 
.068493 
065753 
063014 
.o6#274 

057534 

054794 
052055 

049315 

.046575 
.043836 
.041096 
.038356 
^035616 
.032876 
.030137 
10.027397 



16I 

15 

M 

13 
12 

X] 






th 



Ifecimal Tables ofCoin^ WAg})t\ &c. 

^e reft of the table . The reft of the table 



^9 

the rejt oft he table* 



9{ .024657 
.021917 
.OH9178 

6| •ox649>S 
.013698 
•010959 
.008219 
.005479 
.002739 



8 
7 



5 

4 

5 

2 



Time i^ one day the 
integer. 



Hours ^ 

22 
21 

20 

»9 
18I 

'7 

16 

rs 

M 

^3 
r2 

ti 

lOl 



I Deeim, 



•95»333 
.916666 
.875 

•833333 
.791666 

•75 
•70833.3 

.66666 

.625 

•583333 
.541666 

.5 

•458333 
.416(^66 

9h375 

8,-333333 
7 .219666 

6 .25 

5 .20833.3 
4 .166666 

3 .1^5 

2 .083333 

6 .041666 



040972 
040277 
039583 
038888 
038194 

c^7f 
036805 
0361 I I 

0354i<^ 
0;34722 

034027 

033333 
032638 

031944 

03125 

0305 SS 
029861 
029166 
028472 

037777 
027083 

026388* 

025694 

025 

024305 

023611 

022916 

022222 

021527 

020833 

021138 

019444 

01875 

018055 

017361 

016666 



23 .015972 
22 .015277 
21 .014583- 

20| .OI388& 
.•I3194 
.0125 
.011805 
.01 If 11 
.010416 



«9 

18 

17 



9 
8 

7 
6 

5 

4 

3 

2 

I 



15 

14 .009722 

12 
II 

to 



.009027. 
.008333 
.007638 
.006942 
.00625 

.0055*5 
.004861 

.004166 

.003472 

.002777 

.coio8-3 
.001388 
.000694 



TABLE VIII. 

Cloth meafure.. 
One yar d the integ 

^art ^ I Oecin 



3 

2 

t 



.75 

.5 

•25 



Nails, I Dec in 



31.1875 

I .0625. 



R 2 



TIjc Ufe of the lahUs^ 

■ « 

Concerning the conftruftion of thefe tables, wc need' 
to fay nothing, that being fufiiciemly (hewn in the- 
firfl nine examples of this rule, but proceed to their 
ufe in a prppofitiob or two, aad fo conclude ihis rule- 

• P R P. I. 

To find the decimal anfwering any fraftional parr 
of com, weight, meafure, 6<r. 
^ This is for the moft part given by infpe^ion, or, at 
moft, by fiagle addition of two or three numbers*. 



y 



EXAMPLE!. 

What is the decimal anfwering 17 s, i /. being the 
integer? 

Seek III the firft table for 17 (h,iUings, in the table 
of fhiliings, . apd ^gainft it, in the dolumn adjoiiiin^ 
is .85, the decimal required. So the decimal of 5 
fbillings, one noble being the integer by 'the fecond 
table is found to be .75 ; and the decimjal of 8^ one 
(hiiling being the integer, by the third table, is 
.666666 ; which is likewife the decimal of 8 inches, 
or 8 months,, a foot being the integer in the. one^ and 
a year in the other ; likewife the decimal qf 21 pounds 
fcy the fifth table, nxlb. being the integer, will. be 
1 875 ; and fo of any other. ^ . r , '" 

. > * - 
,E X A MP I E .II. 

What is the decimal anfwering' 7 s, pi. i ^. a 
'pound Sterling htin^ the integer?: 

: O Shillings is. 35 ; 
By the firft table ^ 9 Pence is *^Z75 

1 Farthing is .001041 



^4 



The decimal of 7 j. 9//. i q, i£=:3 88541 

* So 



{ 



The Ufs of the TaMh.. tpy- 

' S3 the deci'tial of 3 qr. 7 ih. 8 oz. by.the fifth table, 
will be found to 13(6 8 1 $964. 

For the decimal of 3 quarters is .75 

of 7 pound is .062? 
of 8 ounces is .004464 

Of 3fr. ylb. 80Z. ia .816^64 

After the fame manner the decimal of 3 j. 9 //. a 
noble the integer, by the fccond table, wiU be found 
to be -5625 ; and fo of any other. 

Th^ fecon4 table was added, becaufe foiiie may dif* 
like the firft table, in refpeft [ocne parts of c jin will 
not be exadHy cxpreffed in decimals by it, and thou^Ii 
infinitely near the truth, yet will aevcr equal It.' 

But if you make a noble the integer, you may ex- 
prefs any parts exaftly by it, as may be lien by the 

table itfelt, 

^ ■ / 

PRO P. 11. 

Any decimal fraftiott of ^oin, weight, mc^fure, be- 
ing given, to find the value thereof. 

This is but the 'converfe of the laft propofition; 
dnd he that undcrftands* that, cannot be ignorant of 
this; however, tak« an example or two. 

EXAMPLE I. 

Let ,65 be the decimal fraction of a pound Sterling, 
and let the value thereof be required. 

Seek in the firft table o( EngUJb coin for .69, and 
in the column o^ fhillings over-againft it I find 13 
IhiUings, the value of the decimal given : fo ,75 parts 
of a pound Sterling will be^founJ to be 15 /. ; but if 
the integer had beeff a hundred weijht, the value 
thereof, by the fifth table, will be found to hi -^, or 
2 quarters. 

R 3 ^ Like wife - 



198 



Tie life of the Tabks. 



Likeu'ife -€493^1 5, being the decimal of a year^ by 
table the 7 th, wUl be found to be 18 days. 

EXAMPLE JI. 

But fometimes your decimal giren cannot be founct 
at one time^ then ufe the following method. 

So if the value of .46725 of a pound Troy were rc- 
quiredi feek in the 4th table ; and becanfe therein the 
ounces are not exprefled, becaufe they are the fame 
as pence in the 3d table find the ounces there, and 
the penny-weight and grains in the 4th table, and the 
value wiU be found to be 5 ounces, 12 penny* weight 
and 3 grains. 



Sec the following work. 



The remain- 
der, being lefs 
than a gr^m, is 
inconfiderable, 
and fo not ta- 
ken notice of. 



Decimal given .46725 

Neareft .41666=5 ounces. 



Remainder 
Neareft 

Remainder 
Neareft 



.05059 
.05^12 pett.-wr. 



.00059 
.00052=3 grains. 



So if the value of . 77 77 7 of a hundred weight were 
fought, it would be found to be 3 f r. 3 Ik. i oz, |. 



»# 
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See the work. 
Decimal given '77777 
NeareftleTs .75 =3 quarters. 

Reoiaincler •02777 

Neareft iefs •02678=:3 pound. 

Remainder .00099 

Neareft Iefs .00055=^1 ovmce.^ 

Remainder .00044 

Neareft Ie& .00041=3 qr. an ounce*. 

Snegleft. 
And. fo of any other. 

It remains only we fhouid lay fomething of the 3d 
table, and fo conclude. 

This table is of excellent ufe, being not only a de« 
cimal table of pence, z fhlUing being the integer, but 
likewife of inches, months, dozens, or any other 
weight or meafure where the integer is divided into 
1 2 parts : it will likewife give the decimal of any pence 
or farthings, fuppofing a pound Sterling were the in- 
teger ; for if to the decimal of any number of pence 
in the table, you prefix a cipher, and take | chat 
number, it ihall be the decimal of the fame nunriMr 
of pence, a pound being the integer. 

So if the decimal of 7 pence were required, and a 
pound the integer, it would be found to be .029166. 

The decimal of 7 pence in the table, 1 g 
I s. the integer. 3 "^ ^^^^ 

The fame with a cipher prefixed is *^5^3333 

One half of the lift is the anfweTr=:.o2<^i666=7 d. 

And that this is the decimal of 7 d. may be proved 
by the firft table* 

The ufe of this table being fo excellent, it ought 
by every learner to be got by heart, which is eafy to 
do, by reading the numbers as they are expreffed un- 
deriieatb« 

For 



aoo Addit'lon of ,D e c i m a l s. 

For 1 1 d. read, ninie, one and all fixes. 

lo Eight and ail three*. 

9 Seven, five. 

8 :-All fixes. 

7 Five, eight, and all threes. 

6 ^FiVe. 

^ ^Four, one, and all fixes. 

4 All threes. 

3 Two, five. 

2 s-One, and all fixes. 

I Nought, eight, an4 all threes* 

yfddition g/" D E c j M a l s* 

jiDdttion of Decimals is not much different front 
•", Jdditipfi rf integers; only you muft take care to- 
keep units under units in integers, and tenths under 
tenths in decim^ parts. 

' EXAMPLE I. 

I^et it be 'required to add .7125 of a. pound to .4a 
of a pound. Tne fum is i.I325j, qv }L %s. jd^ 2^' 

Place your nunibers thus .7125, not thus ^J^'^S 

.42 .42 

And the fum will be i.i3?5 Kot .71^7 -* 

f^otCy When you have added your decimals together, 

fo ipany muft be cut off with a dafh of your pen, as 

«tl|ii{p4nial number confifts of, which in your ex- 

'\ 'krftpff\:ol^tains the moft places ; the reft, if any, are 

integers: as may be fcen in the cxamjplcs» 

'■ ' So 



Addition 0/ D e c i m a L s, 

• 5o the fum bf ^ y ^10 ^ " i4«7oo6 

Sum 14.7006 

• ' r /.• ^ ^ 

4Zi.6i5 



aoi 



*■ 
^ 



And the (urn of « 



46.1625 ' 
5.2192 c 
.416706 
74.8. 
66x8»i s 
.^24424. 71 2 



WiHl)c 3^591-03553^ 

But if your numbers givea to be added are not alt 
of the fame^denonainatiori, they muft be brought in- 
to fraAion&^90ike .denqmin^tionfy as in the tollow- 
iiig example iVdoneV 

Lot it be. required t® ^dd .725 of a. pound, aM 1(525 
of a fhilKng, into one fum. 

Firft, find what decimal of a pound .625 will rcprc* 
fent, which is eafily done if you prefix a cipher; for 
then half the i^umbcr is the decimal of a pound. 

. The number with a cipher prefixed, ii .0625, 5^ is 
.03125.' 



Then add 



5 -^'5 \si 



Sic ie .ceteris. 



»ii*i 



The fum is •75625' 



• J 



-* . i 



> Subira^ion 



\ 



' » • >« 



1 . 



ac2 



SubtraSiion in D £ c l M A L &« 



SuhtraSHon in Decimals differs but little from Si^F- 
traSHon in Integers ; only in placing your numbers 
you rouft, as in Addition, keep units- under uaits in. 
integers, and tenths under tenths in decimal parts. 

£ X AM PL E. 

Let it be required to fubtraft .617 from •^I'^J? 
which are to be placed thus : 

From .84125 

Subt. .617 

The remainder is=.2Q4i5: 

So if from 25.75 
You fubtrafl 0.9845 



ttm 



There will remain x 8.7655* 

If the decimaf parts fa either number have fewer 
places than the other, the vacancy is-to be (upplied by 
annexing fo many ciphers as will make them equaVr 
or fuppoiing them to be annexed. As^ here. 

Ciphers annexed' . Ciphers fuppofed annexed^ 

From 426.4500 Fponi 426.45 

Subt. X 29.6925 The fiime number Subt* 1296925 



Reft 296.7575 The^temainder 296.7575- 

But if your numbers gkcn to be (ubtraAed arc nor 
of the fame denomination^ you muft, as in Addition^ 
bring th^m into one denomination^ as in the follow- 
tng example. 

Ltt it be required to fubtraft .03i'25.of an ounce 
Troy, froBii .©625 of a pound Troy^ 

Seeing: 



Miitiptkation ii/i D £ c i M a l s. 20^ 

Seeing oiiets the decimal of an ounce, and the otbei^ 
ithe dednaaiof a pound, bring them both into the dipc^ 
saal of a poimd^iby dividing .oj 1 25 the dedaial of an 
ounce, by 12 of the ounces in a pound, and it Mrill 
give •002604* 

•03125 Then ^^^^"* -^^^5 

7^003^4 C ^^^ «oo2604 

pw.gr. 

Reft .059896=14 : S 
Or you may bring them both into the decimal of an ' 
ounce, by multiplying ^0675 the decimal of a pound, 
^y 12 the ounicesln a pound, which is the converfeof 
the la(]^ and it wUl giye .7500 or .75, both being the 
iame. 
-0625 ^. CPfom .75 

12 ^•^°iSubt. .03125 

*75oo Reft .71875=14 : % 

And fo of any other. 

Multiplication in Decimals. 

1. Mdtiptltaiiofz in Dedmals, both in placing your 
£gures, and in the work itfelf, differs nothing at all 
from Multiplication of integers ; only^ when your work 
is fini(hed, you muft takje care that with adafhofyour 
pen you make as many places of decimals in your 
produA, as there are places of decimals both in your 
multiplier and multiplicand ; but in cafe of want in 
your produA, annex ciphers to the left-hand. 

2. In multiplicfitiQn of decimals, it will be conve« 
nient to make that number the multiplicand ,which 
contains moil places> though fometimes it may be lefs 
Hi quantity. And noicf That if both terms to be 
xnnltiplied be decimals, the produfi: will be a decimal ; 
4orif both be mixed, that is, if both terms confifl both 

' of 
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of integers aod decimals^ the protiuft vtiU be mixed: 
but if one b^ mixed ap^ the other i4ecimftl> the pro- 
duA will fometim^s be mixed, foioecimes a decimaL 



E X J J[f P L E 1. ' 

Let it be required toiiuiltiply .75 by .4^, the pro- 
-duft will be found-to be .31S75. 

.1- • Mm. .425 multiplicand. 

By '• .75 inultiplier. * 



imrmmt^ 









• • J -■ > \ 



EXAMPLE 11. 

The length of a board* is feven foot ,61^ parts. 

1 be breadth of a board is one foot .15 part8« 

What is the fupcrfici^l content? •» • ; - ^ 

.' I -*• ^f'acf4i'\f^']2^'y ©r^'foot|;^ • ^ 

Mul. 7:6i5 multiplicaAd. ... 

By "1.15 mull ipller. 

')<^H ■ :' 

• • 17615.- • • 

\ . . . m .,. . . , •- ' • • • ^ 

•F<^^/7 ^.75725 the'prodii6?i ' * ' ' 

E^X AMPLE' III; / ' *. 

Let it be required to multiply *2 fhlll.' 6 pflnce by 
2 ftiiil. and 6 pence, \ pound being fupfofed to be'tlic 
hateger. 

1 he decimal aufwering 2 /. 6 d, or ' ot a pound, 
is. 125.% 

The 



• • 



■*- 



flt^lttf^Qfftion in Dx c I m a l-^ 2^ 

Then I^otidteiply .^25 miiltipljcand. 
By the iame . 1 25 multiplier. 

625. 

1.25 , 



Rtcit ,oi>§6i^:zzoo 00 3 3 
The fame queftionperforxned^by vulgar ftaftions. 
; Multtp*^^^ of a pound 
'^^y i^^ ^ pound. 

.FociV ^^of a pound=3 3 

The vaJuc of ^'^ of a pound, by the ^ith noteyin n^ 
'dui^Hm of vulgar fra£iions is equal to 3i/. 3f. as be- 
fore ; or if you reduce*^'^ into a decimal, by.propoiiiion 
ii the firft, in redu&ion of decimals, the decimal willfee the 
-fame as in the former work, which may be a proof 
of the qucftion. 

Thinic itnot ftrange that 2sf. 6 v/. multiplied by 2/, 

.6d. produceth but.35. 3^*;. but you muft linderftand 

that fraAions multiplied together become lef» in the 

- fame proportion as integers by -mukiplying become 

.greater. 

Some ofour pretenders to art deny this; but for the 
benefit of sthe young learner, and to-ilopithe others 
iDouths, we (hall give you a demonftr^^Mon thereof 
hy the firft propofition of the fecond book of Euclid, 
Any two numbers being to be multiplied'together, 
if you divide eil]>er.or both into as-m^ny parts as yoa 
, pleafe ; if then you multiply thofe parts one by another, 
the fum of thofe produ^s will be .equal>ta the produdl 
of one number multiplied by another. 

Let. us diinde the former numbers, one into two 
^parts, and the othei* into three part?. 

Firft, Let us divide one into i s, and is. 6d, and 
'the bTher into 2 j. and into 6 d. then multiply thofe . 
^arts one by another, as.foUowcth* 

S fhft, 



:eo6 Mdtiplicatim in DECIMAL^ 

Firft, 6d, by 6d. or .o25>y .025 i8=r.oco625' 
Secondly, i /.i>y 6di or .05 by .025 iJ=:.ooi25 
Thirdly, 1 /. by 6 d, or .05 by .0*5 i8=.oo 1 25 
fourthly, 6 </. by 2 /. or .025 by . 1 15=^.0025 
Fifthly, 1 /. by 2 /. or .05 by . i is=,oo5 
Sixthly, 1 /. by 2 /. or .05 ^>y . i is=.oo5 



•*» 
o 

(A 



Sum of the produfts=r.oi5625 
' Which produft is the fame as was found by the 
inultiplication of the two numbers > before, which 
ihews the work to be right. 

But fuppofe the former queftion wcr-c propounded, 
.and a (hilling to be the integer, then the Work would 
•have been as underneath^ aod the produA would be 
4S.25, or 6 J. 3y. 



^ee the worL 
2.5 



125 " ■^■-1 

50 



facit 6.25 

^us you niay fee your produft will alter in value, 
■according as you alter your integer. 

• \ 

\E X A M P L E IV. 

« 

Let it be required to multiply ^l. tzs. ^d. by 3 /. 
6s. 3 </. 



Decimal 






MuttipUcation /« D^E c i M A L s» v^7 

' /. d, 
#ecimal anfwering i% 9 is .6375 
And of 6 3 is •312-5' 
Then multiply 5 . 6'j 75 
by 3.3125 
'I 

I I 2750 , J 

^56375 
109125- 

1^9125 

/. s, d* q. 



TfieproduA 18.67421 875=1 8 : 13 : 5 : 3 4 

Biit feeing we have^-for the raoft part, but occafion 
ibr three or four figures after the fcparatrix, and 
fbmetimes the multiplicatiQus are tedious and long^ 
we will therefore give you a rule bow you may con- 
traA your work, and yet fecure what places of decl« 
mals you pk^afe. To do which, obftrve the follow- 
ing method. 

Having fet down ^omx. multiplicand as ufual, fer 
the unit's place of your multiplier under that figure 
in your multiplicand, which ftands as far from unity 
as the laft figure of your product is defired to ftand, 
and write the reft in the inverfe order ; then multiply 
by your multiplier, as ufual ; only «of^, That yoa 
need only begin in y»ur multiplicand with that figure 
that ftands over the figure you multiply by; having 
arefpeA to the increafe that would come from thc- 
foUowing figures of the multiplicand, placing. ever; 
fingle product exa£Uy even at the right-hand, con* . 
trary to the common way, and adding them as they 
ftand^ you muft cut off fo many fig\sres in your pro- 
duft as was defigned ; which you may better under- 
ikmdby the work of the following example. 

S % See 



.-•'' - v- 
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See the laft qiieAion wrought, and but three figure sr ' 
cut offi • 

Multiplicand 5 '6375-- 

Multiplier traaverfe 5213.3 

16913. _ 
Here you may fee the work- 1691 ' 

contraAed mueh, and the < 56 - 

produO to three places^ as 1 1 

was before. 3 . 



' 18.674 

So if . i^$ were to be mukiplXed by .1 25, as in the 
third example before-going^ and to have four fij^ui^s 
of d^chnah after the feparatrix* ' 

Set the work* ' 
Multiplicand .125 
Multiplier inver fe* 521^ 

Here bccaiif(f there was but ' 1 25 ' ' 

three placet, I ^prefix a* ' ^5 
cipher, and the produft 6 

to four places is the fame ' d, q^ ' 

as before. •0156=3 * j 

' When a dccicnal fraftioit, or mixed number Is to be 
multiplied by an unit with ciphers, fas 10?, 100, icoo,- 
6r.), you need only to remove the ffparatrix fo many ' 
places towards the righthand, ais thcre^are dphcrs an-; 
otxed to the iwiit. Soif .r27(^were to be multiplied/ 

po 1 fi-V^ 

(,JcocoJ L^27^' 

Divj/ion 



^'l' 



"7-" 



209-^ 



^^>^. i' -v-:-^ *.-»• 



Dlvyt^ in D £ G f MA L s. 



Divt/ion in DidmUlt iiSer% noihr^g from divifion of 
integc. s, cither in pMmg the mimb^irs, or tii the work 
Itfpf; apt the difficulty being in difcovering the true 
value of the quotient; ^v^ifh'ta do, obfexvc the fol- 
lowing rule^ ^icK i^ but th6 cdnverfe of that in mul- 
tiplxation, and is this that follow |s» 

Asnciany figures as are ctit bffin'th^ ^mi^d, (0 
mapy muil be cut off*inihe|diVifp( and. qiiotient ; or 
thus^ (b many figures muO.be cut off in the-qii^tiepty 
as will make thofe cutoff iii the divi for equal to tbofe • 
in ^e dividend ; .taking notice i( there b^ not fo ma- : 
ny in the quotient^ you trm^ add cibfiers to the left- 
hand. Tfote alfoy Jf your dividend b^ aa. intteger, oi* . 
have lefs cut off than is in:tne diviibr, it is convenient 
you add cipi^ers to the div^idend^ tiU they be equal or 
SQore; then the work will bie cafy. 

The following examples Will ipake all plaiiH 
EX A MP L.E X. 

Wherfe the dividend ir a mixed numbtf^ and the 
diyilbr an integer, divide 742 651 by 41, 

Set the work. L s, </,' 

4l) 74,2:654 (1,8. 1 i33i8': i xy. J " 

41 ••• • • 



» 


332 \,, 
328, .. 


; 


46" • ■ 




41 -v.. ■ 


' 


55 ; 
41 


* 


14 V 


% 


\^3 


Tfie quotieftt 
iirii.isj.- 


1 8 remains. 
S3 



E'XA M' 



2ZO 



Divtfion in Decimals. 



EXAMPLE II. 

Where both are mixed numbers^ 
Divide 4672.565^ l>y 25.635. 

See the work. 

25*^35) 4671-5*5 (^^^ 



• • • 



In this example, becau fe 
there ts alike cut 4ftt ia 
both^ the quotient is tn 
integer. And ii^ith adding 
ofciphers, yon mofl: bring 
it as far after the, fepara- 
trix as you pleafe. 



I 



110906 

205080 » 

f 

58*65 
51270 

6<^S remainder: 



E X A M P L E m. . ^ 

Where both numbers are decimals, divide .75 by 
.0125. 

Seeing I cannot divide, I add ciphers to the divh- 
dend, to wit, two, and there will be alike cut off i» 
both ; then, as in the laft example, "the quotieni witt 
be an integer. 

See the work. 
«ci25) •7500 (6a 



« • 



750 



00 



Facit 60 in the quotient. 



By 



Divifion in D e c i m a t s. 2H 

> 

By which you may obferve, that as multiplication 
of fradtions decreafeth their value, fo divifion of 
fraflions Increafes the f aiue, contrary in both to the 
nature of integers. 

This lad example is the fame as if it were demanded 
to divide 15 fhiU. by 3 pence, the quotient will be 
found to be 60 pounds. The proof is cafy by multi- 
plication. 

For if we multiply 3 </. or .0125 by 60/. the quo- 
tient will be •75> or 15 (hill, as you may fee by the 
work* 

.0125 
60 



.7500=15 fliilt 
Svppofing ftiU a pound Sterling to be the mteger» 

EXAMPLE. IV. 

Where the dividend is an integer/ and the divifor a 
decimal^ let it be required to divide 1425, by .6252. 

Here before diviiion can be well made, it will be 
convenient to add a competent number of ciphers. 

If you only require the integral part of the quotient^ 
add fo many ciphers to the dividend as there are de 
cimal parts in your divifor, then your quotient will be 
wholly integral ; but if you rei|uire . deeiinal parts, 
fo many ciphers more muft be added, (befides the 
number to make them equal), as you deiign to have 
decimal parts in your quotient. 

Let us in this queftion have three places of decimals, 
^fter the integral part of the. quotient^. which will be 
2279.270. . 

Se§ 



9- 

de- 
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See the worL 
.6252) 1425.0000000 (2279270 



U 



12504 


" . 


17460' :^ ... 
12564 • ' ' * 


4 * 

* 


49560'' ' 
43764 




579^0, . , 
56^68- 

16920 ' 

12504': •, 


• * «>«« 


44160 ' 

4^764' 

396 Mrnato&r. 



WllcrcWc aiVid^hyis^a decimal, atfd thedivlfork "^^^ 
integer.' Let us divide •ijf^^i, by 43^ ' '" 



w J ■ rr 



• 'Sdetbe'v^crki' :• 

."N^ben 'th«<iivifioa*'^ar fini(h- * 43).. 13975 (;©0325 -' 
<dj theipe wdre.bttt thrrf figures 
inmy qdoticntfandfteingthcTe 125^- 

fliould be 5 cut off, I ttercfore^ ^---^ 
AimcJLtwb apher$;to the kift- ^ 107 

hand, as x&ay.^e .Icca. i»jtbc ^ ^x-' i 86" 
ampler * ••-'• 



215 

^*5 



Anr 



SfvifiM iff Tfitti M A L s. . 2X3 

Ahd if 5.I9125 wcfc divided by 41.5, the quotient. 
iroiildbe •i245« 

Se^ the wofk* 

42.5) S 20125 (.1245 

• • • 

425 , • 



1041 

Ipl2 

1700^ 



m^tm 



2125 

2125 



w hen any decimal fraAion, or mixed number, is 
t^ be divided by an unit with any number of ci phers 
annexed^ it is bul removing the feparatfix*tblfiSR3r' 
places towards the left-hand, as there were ciphbrs 
ftHBexed to the unit. 

So if 17.^8 >were given to be dmded 
fio ■]' ff.72* 

Lioocoj L.coi'728 

By what goeth before, it may be obfer<?ed> That iP 
the dividend be greater than the divifor, the quotient 
will either be 'an integer or a mixed number; but if 
the divifor be greater, the quotient will be a decimal. 

Multiplication and divICon in decimals (as in ince- 
gj^l^} interchangeably prove eack other. 

To pr6ve multiplication, divide the produfl by the 
ifiultipuer, quotes the multiplicand ; or by- the mul* 
tiplicand, qiiotes the multiplier. 

To prove divifion, multiply the quotient by the di- 
vifor, produceth the dividend. - * 

Before 



2J4> JDivifim in I>£&i macs. 

Before we leave divifion in decimals^ we will give 
the learner the refotution of two excellent probl«ins>> 
which will be of good ufe. 

The firftisy having a molttplicator^ to find a diviibr. 

Divide an unit with ciphers by the multiplicator, 
the quotient will be the divifor fought. 

E X jf MP LE. 
What divifor is that, by which dividing 73 15, (hall 
givet quotient equal to the produA of the famenuoop 
ber, multiplied by 1 25 1 Facit .008. 

See the luork. 

125) I.OQO (.008. 
I.OCO 



The PROOF. 
73x5 ,008) 7315.000 ^lAVS 

12$ .-r • • • 

■ ' ■ . 7% ' - 
3^S7S> . • 

X463O IE 

73»5 8 

9^4375 35 

3» 
Here you may fee the produft —7— . 

4nd quotient are tbe^ fame. - > 30 

24 



4Q 
O 



The 



-golden Ride in Decimals. at5 

The fecond is^ having a divifor; to find amultiplf* 
caton 

This b but tke converfc of the former ; for if you 
divide unity with ciphers annexed by the given divi- 
for, the quotient will be the muhipiicator fought. . 

example: 

What muhipiicator is that by which multiplying 
73 1 5, ihall give a produfl equal to the quotient of the 
iame number^ divided by .o&8? Facit 125. 

Ste the work. 
•008) i.ooo (125 



20 

16 



4* 
40 






The proof is in the laft. 

Golden Rule in Decimals. 

We fiiall not in this place need to give a definition 
of the Rule of Threcy that 4>eing fufHciently done in 
Vulgar A ithmeUc. . 

For feeing the i?«fe (/T'^^^indecimsds is the fame^ 
both in the ftating and working of the queftion, as 
in the Rule of Three before taught« refpeft being had 
xo the rules iir decimals aforegoing^ which if well un- 
deriloodj anv quefUon of the Golden. Rule, though 
confifting or never fo crofs fractional parts, will re- 
' fcive its refolution as eafily as if the queftion wore 
compofed of integers only^ which ihall be made plain 
4a the following examples. 

^U E ST, 



I 



^ UE 5 r. I. 
If 7 yards and three quarters of cloth coft a /. i ij** 
,gd. what ViU 140 yards aod^aJulf of the £wne ^loth 

'coft ? 

The &aAional farts reduced to decimals by tlie rvlcs 

aforegoing, and ftated as taught in the Rule of Three 
in rultrar Aihmetic, the work wiU ftand as fQllow.5« 

Yds. I rds. 

• If 7-15 : a-6375 :; 140.5 
140-5 

105500 
26375 



7-7'5) ^1S'^^^7S (35-543 
2325 



• • 



4. 



3^75 

4363 

3«75 

/• X* id. 



4937 Anfwer'iS :: Ji -J-^T^ 
4650 



2875 
2325 



550 

$iU E s r. II. 

If a ehcft of fiigar weighing ,7 T. 2^r. 14 /A coft 
3<)/. 1 2 J. 9^. what will 2 C i ^r. 21 /^, of the fame 

rfu^rcoft? 

♦ The fra^ional parts reduced into decimals^ ajid Hated 
as before taught, .tb^ work wUl . ftand asjuderneath. 
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C. lb. C. 

af 7w6a6 : 3«i6375 ; : 2.4375 

2^4375 



'•a 



1831475 
2564625 

1^99125 ^4j/; ii/. 14^* 2rf. if. 

M^55^o 
73*750 

7.626) 89.3^390625 (l K7IO45 

Remainder 1455 

A grocer buys 24 tuns, ^2 hundred, 2 quarters, 14 
pounds, and t 2 ounces of tobacco, for 3(675 pounds, 
^ fliiHtngs and 4 pence; What will'i ounce of this 
tfobacco coft? 

The .queftion reduced and fhited^ will ftand thuS| 
as beneath. 

€. tb. C. 

If 492^3 1€ : 367'«.3i66 : : .00055^ 

.000558 



k.' V 



492.63€6) 2,0525607 (.00416 
The work at large is neg- ^ 

lefted, ©nly the product > Anf. i d, the ounce feri» 
' and qtiocteot. j 

^U'ESr. IV. 
irx6 pioneers make a trench in i mont'h and t4„ 
•days, how many pioneers will make the fame trench 
in ^2 days? AtT/- 56 pioftcers^ 2^ days to the month. 



Sec 



%iit Golden Rule in'P%^cXM A L^. 

See the nvork; 

M. P. M. - In my produft, hecailfe 

Jf J.5 : 16 : : .42857 thadbutonedecimalplac^ 

1.5 I ^anaexed 4 ciphers, to e- 

. *— — qual the nutnber of dcci- 

80 mal .places^in my divifor, 

16 that ib my quotient might - 

' " ' be an integer. 

,42857) 24.00000 {^6 Note^ This and the two 

next queftions are done by 



• « 



21428^ . the revcdc rule. 



MMBiW- 



257151^ 
^5714* 

If M^heti wheat is fold for 1 2 fhilliogs the quartei^ 
'the halfpenny white-loaf ought to weigh i pound, i 
ounce, and 12 penny- weight; whatmuft the half-pen- 
ny ^vhite-loaf weigh, when >j^eat is fold for i pound 
,16 (hillings and 3 pence the quarter? ^f^er^ The 
half-penny white Joaf ought to we^h 4 ounces aiul 
.10 penny- weight. 

/. Ih. I 

If .6 : 1. 1333 : : I.8125 
.6 

J.8125) .68000 (-3751=^4 • ^^ 

, 54375 

136250 , 

126875 



V 



93 750 
$o6i5 



31350 



aU £ ST. 



9i9uH'& OoUen Rule m D £ c i M a X s. a^^^ 

^U E S T. VI. 
What length of a board 9 Inches broad will make 
a^fquare. foot, when la times 12, or 144 inchc;s( 
make i foot? Say^ If ra in breadth require 12 in 
lengthy what will pin breadth rcqiikej Jnf: 16 inches 
in.length. 

See the ivork ^ 

B. X. B. 
If 12 : 12 : : 9- 
12 

9)144(16 

54 . 
S4 

a 
Double Golden Rule m D £ c i m a l s. { 

We /hall here give you an example or two in the 
bouble Rule of Three in Decimals, or Rule of Plural 
Proportion^ and fo conclude this rule. 

^UEST. L. 

„ If three labourers in two months and twelve day#^ 
ifaraih 221 quarticFs, thfee bufheis, and two pecks of 
corn, how much will nine labourers thrafli in one 
month) two weeks, and five days. 

Lab. ^iar. Lab. 

Flrft fay, If 3 thrafh 221.4375, whatwiU pthrafii^ 

^lar. 
Factt 664,3x25 
Say again. If 242857 months thrafli 664.3 ^ ^ 5 V^^^' 
tcrs, what will 1.67857 months thraih? /iirf^ 459.156* 
equal to 459 quarters, one bufhel, and one peck» 

T i ^U EST. 



27x> DmUw VoUen RuU ut I>£ c i M^ i. S» 

Mr SH^T*, in fais Lex M:rcaiQnaf.ptgt 232, IvftH 
the follow tng qoeftioii. 

If 100 ^. in 12 moaths gain 8 /. what trtH 7390 £ 
23 J. II i/. 3f. gain in 9 months? And farther fakh^ 
The moft methodical way of working this; qneftioo: 
"Will require about 300 figures more than the pradkical 
way he (hews in the work of the faid queftion, J>» i B9- 
of the faid book ; -which we will examine* 

Firft, I.fay, If 100 : 8 : : 7390.699 

g 



Facit 59i.25592=Xiyear's gain^ 
' M. L M. 

Say again^ If 12 1 591*2559^ : : 9 

.9 



53^^*3^32^ 



Here k but about 40 figures bclldcs the anjvjef'^ ta- 
king in the fiating of the queftion avid all, which we 
might have contrafted into much ftwc^j and his 
pra^ical way, before^mentioned, havt above 60 ^ 
gui'es b^ndes the Anfiver; and how he will find a 
more methodical way 1 know not. 

Mr Bridges had no reafon to undervalue decimal 
arithmetic fo much, if he had notice thereof* it and 
the iogarathims being two of the moft famous inven- 
tions the preceding ages have been mafters of; and 
if we ufe the pradlical way, it is convenient the frac- 
tional parts be reduced into decimals, as in the annex* 
cd operation is maaifeXt 



Rrft* 



Ftrft, I moldply-^by 8» | 7390.699^^ 
«utti»g ofF 5: fig. vfti. 3^* 8- 

for- the deciaiai, ^nd a in- ■ ' *■ 
fteadof dmtfingby 100; 59^*^559^ 
chat done^ Itook half for 1 ' '■ ' * 
iix moif]$hs> and half 0f-29;.^279 , 

fiw monchs for 3 moathf,. -^ 1 47*8j 39 
«*^ch two nrwnbers add- ''. r - ■ '- 
ed, makp 443^^ 8^* ioi^. .443*44^8^^43/, 8/. lorf** 
as before. 



^UiSST. III. 
. If 2 a«g9lstb^ equal to ab ihilUng^ and x$ (luUin;;^ 
€S)iaalto 3 crovvaSy and 6o crowns equal to 15. pounds, 
and 13 .pounds equal ta 1 1 gi^ioe^^ ; hov^many angc)^ 
will coumervxal 65a giHoeas ? 



i". j^rtg. X* 



FacJt 1.5 angels*, 
Fasit 3 a angels. 



Pirft^ I fay. If 20 ; a t : 15 : 

Ct\ Aug* Ct\ 

SecdadljTr-^f 3 •* ^'5 '• - ^ 
L Aug. L 

Thirdly, If 15: 30 : : 13 ^ FfXf£ta6angpls*. '' 

Gmi. Ano;. Gmn, - 

Laftly, If 12 : 26 : : ^jo : Fopit 1408.333 ai^b* 

j^f. 1408.333 iing. or, 1408 ang. 'ifiUli and 4pem^ 

. The iaflHucftlon niay ^ wrou^th^ dlviiion only, 

JbQf pladng^our nun^bfirs as underneatnV.^ 

Here if yoU 



THUS, 
If 2 angels^ equal zo fiURngSy 
^ And I ^JbHlings equal 3 croivrtr, 



multiply the ift,, 
' 3d, 5Ch, 7tfa> and 
9th for a divi- 
dend; and the 2d", 



And 60 rroTy«/ equal iS-pQundsM 4tli, 6th, and 8th 



And i3/>ow/2iirequali2^«/«^^, 
"What. will 650 gulneds £qjjial? 



T 3 



for a divffor, the- 
quotien tts the ^x^- 
jwer, \vhich you 

I may try at youc 
leifur^. 

I» 



If^ine^orth 15/. la/. 9^. be fufiidelitforthe 
ordinary of 100 n»ef>f wfaen U U worth 25/. 15/. />tfr 
tun : how raaDy men wiU 3 popacl% worth ^tisfy^ wbcft 
wine- IS wor t h .50 /• /«f ' t iih ? 

Say again. If: ^5*75 ^* pi^ top.fufi^e 19. 1 84, what 
nvmbor of m«a 'wlU .JQ /. ^cr lua ^re^yirci fack 10. 



./. . 



A 



Lthough we have treated before o( the Ruk of 
^ ^ Pra^c^ jiethecaufe many time* yonrjqucftion 
iftay confift of integers and fra^ional parts, andJeeuig. 
xnaay times queftions may be more eafily wrought by 
reducing the par^s into d^cijcnal^, whereby the opera- 
tion will be the ftftic as in Integers ; we thought fit 

to give the learner a touch thereof^ j>o onehaying^oofi^^ 
k before. ' ■ * • '^ ' • '• ^ .-'/- ^ ; ^ - 

Firft, If at any time y6m quellion confiifts ipf trije^ 
tEquot parts of ttvo (billings, yo^r tjtii^ion niay w 
wrought at one operation, without reducing the afifwcr 
into poilndS'; ifof f«roftillllngs beihg the dcciroal part 

of a pound, the anfwei* &r Vfj6 flulRng$ is found E^ i^ 
fpeftion,fey feparatrng the laft'figofc'towardsthe righN 
hand from the reft; for a dcciixial fraftion ; t*^^^* **' 
pounda. 



' I 



ixjif^ 



• 



r 



■i 



JMa <f B'.a^Uice m D*.e t it Ati.*. a«f 



E X H M p L e s. 



At ox, the yard,' what* 
mjil 64.3 yards coft^ ' 
^f. J. 19 ; 5 : 9|. 



(2.) • 

At SiL the yard, what 
I will .144 yards coftf; 
Anf.zx, %sA% 1414; 
\ for 8/i. is 4, 8;or 4 /. 1 6/» 
Anf, 4/. I'd/. 



iWari? EXAMPLES. 



(3;) ^ 
At 4 J. the yard, what 

-will 144 yards coft? 

At 2 /. 14*4 

!• part is 2.4 . 



(4.) 
At 3 J. the yard, what 

, will 1 45" yards coft ? . 

: At 2/. 14-5 

1 1 part is ^ 1.8125 



Anf.2l.Zs. V' Anf.iLi6s.il 

And if your queffion confift not of aliquot parts of 
two fliillings, you may eafily divide it into aliquot par ts^ 
as in the exampUs ioliowlng 



At prf. the yard, what 
will 724. yards coft? 
' yard is- 72-4 



aj for 6d. is 18.1 

, ^oi6d. for 3 d^.is 9*05 

1 

Sum 27.15 
Anf. xjl. 3. J, 



, (2.) 

At 1 i. the y ard| what 
will 721 yards coft? 
■4^5. is " ya.i 



■•M 



I for 6^. is 24.033}:. 
the fame \ 24*03 33. 

Sum 48.06I66 
Anf. 4E /. IS. 4 i\ 



And fp of any other 

^ Now, feeing half the number of /hillings is the de- 
clmal thereof, any queftion of pra^icc, confining of 
any humber of (liillings, may^bc aafweredty an eafy 
snuiriplication, and the anfwer given in pounds, and 
parts, of a pound ; the value of Which fra^ion, by the 
compendious method of valuing a fraftiqnof a pound 
Sterlings taught in i^^di/<f?i(/« aforegoing, may be known 
fcy in(peftion» 

E X A M^ 



2a<. iMr ^/Vtf^nire in Decista'lsv 

EXAMPLES. 



At 12/. the yard, what 
tviU 72 yards coft^ 
Mult. >2. 
.By .6 

Pro<L 43.2 
Atjf, 43/. 4 X. 

At 15 J. the yard, wJtat 
will 65 yards coft? 
Mult. 65 
By .75 

4S5 



Prod. 48.75- 

.<js«/r 48/. 15/. 



• (3), 

At i/» 1 3 /. 9«- the yarcf, 
vhat will 4&yards coft ? 
For one pound is 4^/. 
Prod.by05fori3/.is3i.2 
^ of 4.3 for 6 ^. is I «2 
^ of that for 3 d. is .6^: 

(4) 

At 14 X. 8 ^. the yard, 
what will 144 yards ce&? 
Mule. 144 

Bj .r 

* 100.8 

4.8|<3f i4.4for SJ. 



But if at any time, as often it will happen, that your 
g9ven number hath a fraction annexed, fuch fradion. 
IS to be reduced into a decimal: fo will the operation ^ 
be as eafy and facil, as if it con{iAedt>f iotegers only*- 

EXAMPLES. 

I. At 8^. the yard, what will 672 § yards coft? 

Your number after reduftion ftands thus, 672.6- 
x'o ^or 2 Shillings U 67.26 

J of 2 fliillingy for 8W. is 22.4-^ 

^«A*is 22/. 8j. 4r/. 3jF,^Qrf:. . 



II, 



Rule ofPraeHce in J>% ci Mf AX«. «7 

!!• At 3 x. 6 //. the grofs, ^hat will 25I grofs coftf 
YottfJiuinber after re4uftionftan4s thus, ij./^gra^fs^. 
Molt* by the decimal of 3^.6 i/. to wi^ • 1 7{ . c 

i2«75 
18025 

^575 



4.50625 
Anfiv. 4 A 10 /. I d. ^. 



Take a qaeftion or two in Averdapois lueighu 

^U E S T. I. 
At^SL i^s. 7</.^i the hundred, what will 2x8 C. 
3.fr. and 24/^4 cod? 

See the work dt large. 
The weight reduced ftands thus, 2 1 8.96428 
Muldply by 5.78229 

3197067^52 

43792S56 
4379^85* 

See Kerfey t^on Wingatc, 1 75 1 7 1 424 

page33i- . '53*74996 

109482140 



Anf. 1266 /. 2X. 3</. 3 q^ferh 1266.1 1496660 12 

SChe work by contra Aiontin multiplication of decimals. 

Multiplicand 218.964 
Multiplicator inverfe' 92287.5 

1-094821 
153275 

44 
19 



mMUBHIiWiriiAi 



AfiJ^vjtr^ 1I6 h%s.^ (f. 3 J. /(?ri, 1266.1 14 

as before. " ■ '> 

^UEST. 



22* K9iitxfTrii4ficefni>M,^vMkVs. 

htil ijs* Sd. ^. the buiiJwJ, in^hat will 57 C 

The multiplicand $7*^579 
Mult ipdicator i» vcrfc 7817^. i 

576579 

^ 461263 

40360 

577 
40 



-*f/iy^r 107 ^ 18 J. 6^.| 107.9280 

T»kc a queftion of two in *lead*vfeighf. 

m 

^u E s r. J. 

At 9/. Vjf. 5^. the fodder of lead, what will 17 
fodder, r4 hundred, i quarter, and 17 pound coft? 
19 tmndrai and half, one fodder. 

The multiplicand, . 17.75^55 
' Multiplicator invferfe 38078.9 

■P " ' ■ ■■■ " 

JSeeSflMtVs.Ark/jmeticdEx^ iSP^Afo 

. tmSion^ pages^ 95 and (^6^ 141 908 

^ fl&if , qmfikn^ whtreby you 1 42^.. 

imy fe€ the JacHs^y. of this 5 

operation from that. ' ' 

I75-094I 



4nfi>icr^ 175/. I J, 10^/4+ 

< 

. But left the learner fhould ftumblc in reducing theft 
iorisof weight into decimals, and feeing they are ufcful 
Qp_erj»tiQn8, I thought it convenient, for the learner's 
^dvai>tage, to annexa^^ci/^/^/^. fortba^puirpofe; 
and it is as &lloweth« ' * . ** 

A 



mk tf P^aakeifi Dec i m a l s. %t9 



A i A'Brh'E x>t' UaJ:iVeIght: 



Hund'. i Dccintals 

« ■• ■» I - 



•$23076 
.871794 

; .820512 
.769250 
.717948 

«666666 
l?l '61^384 

IlJ r^64t«?' 

.51^810 
^467538 

J »J •4^o^5^ 
1 7 •358974 

.^5^410 
;l?OJf*8 

.102544 
.d;(2i8« 



I iB 
16 

I »3 



ic 

9 



'6 
•5 



■I 



2 
i 



2J 

20 



x8 

17 
16 

14 
13 
-12 
II 
10 

9 
-8 



S 

4 



cgmak, one fodder - ■ -^ 

the integet, > ' ^ 



0096153 
0691575 
i9| goo8^99i6 
.cd824i7 
.0077838 
.OC73260 
.€o6865i 
.0064102 
.0059523 
.0054945 

•0.0 503 66 

VOD45787 

i004 1 208 

.003^630 

.0032051 

.0.027472 

.0022893 

;o6i83i5 

3| .00137^6 

COC9157 

-J3004 f 78 



I 



\Okfteis Ylb/chfti 



I 



I f I* ! . ■ I 



^^ari. I Hundred. 
DeclmaU,' . '3 



3 ."©38461 
2 .02564^ 
ij ^01^820 



Poufidt,^ I Deaivt, 



m » 



a7i .01^3626 
2/5] ;gu9C47 



J 



55 

24I 

.25 

22 



.0114469 
.CI 09890 
.01053 T i 
.0100732 



15. .0004292 
14 .00O4006 
.00Q3720 
;^03434 
.0005 r48 
loj .0002861 

.0002j7jf 

.C002289 
.0002003 
45co|7i7 
,0001^30 
.0001 r44 
.00C0853 
.0000572 
.00 00 2 86 



12 

II 



9 

8 

7 
6 

5 
4 

3 

2 



3 
2 



,00QO2|4 

.OOCOI43 

^0000071 



SLUE S jr. 



1 



i^y> Rule of Pra£iice in^ Dt.cj'iX.jk VS. 

^u E sr. \\, 

At 9 /. i\s^ 1 JL^ the fodder, vrbat will i8 fod- 
der, f 3 hundred, 3 quarters, i 7 pound, 13 ounces coft.' 

The weight reduced by the foregoing table is 1 8.7133 

Muitiplicator inverfe 52655.9 

1 684 J 97 

935^7 

' 9357 
1 122 

37 
/bifwer, 178 /. .16 J, 7 rf. ^«ri. 9 

\ Produft 178^^289 

Note^ Though, foipe of the foregoing aueftions be 
wrought by Multiplication in Decimals^ 2Xia not by the 
' practical way of aliquot parts before ta^ught, the rca- 
■ fon thereof is, that in iHofc, and the UKe {particular 
queftions, the practical ^ay is more intricate, and te- 
dious, and requireslnore figures than th<;incthodhcrc 
ufed, as may be obfervcd", if the reader perufe MrSpie^ 
deltas ^Arithmetical Exp-a/fion, pages 95, jK5, and gj/}^ 
the practical way of the faid queftions. 

Here follows a queftion or two in exchange, and fo 
we will conclude' thi; rule. 

^u E s:t. I. 

A merchant having received a bill of exchange for 
593 ^piecesj at 7 /hill. pf. pence pet' piece, what 
'^Sterling money will they amount to? -^j/w. 231A i^^* 

: .Tie 
■,* if 



. Ruk. of PraSfice in Tfz c i m* a l s/ 23 r 

The' work. 

A- 

Nutiiber givea 592-5 

^-"f or $ (hillings \% . 148-375 ' ' 

-j^ for z fhiilings is 59*35 

yVo^ 5 fli'^l^^gs for &d. is 14.8^375 

^ of 6i. far 3 //. is 7.41875 

|-6f3^. for 3f la , 1.854^^$ ,. 



rtM* 



-> 



Sum 23l.8<593 
£iU E S7\ 11.' 

. » 

^One hath chaoged 759 double piftpletg at ,1,1 s. J8J. ^. 
^^r piece> what 'will tliey come to.^ j4nfiv\ 444 /^ 6/, 

Gitrcn number, 759. 

^ for 1 o (hillings 379 5 

•j?g- of 10/. for IX. , 37*95 
^ of I X. for 6d* 1 8.975 

J. of 6i. for z </. ' 6.325 
. I -of I di for 2q. 1.58 1 25 

The fum, 444.331 2<; . 



Hereunto let us annex a compendious method of 
btiyiog or felling, by the hundred beat, or-handrcd 
Averdupm\ as oft asyoar queftion fs but of a fnaall 
price. . 

K>r the little, or true^hundred, for as many farthings 
as the pound cods, account twice fo miny ihiliings, 
aft3 once fo many pence. - - 

For the great hundred, or 112 pound, as many"*- 
farthings as the pound coih, twice \o many Ihillin^s, 
aai once fo many groats th^ btindred grofs will coft. * 



EX AM P L E S in both. 

I. At 3 d, I the pound, uhat will loo pound coft? 

- /. I. d, 

.1 ^- 1 "»* 1 4 far. twice fo many Ihill. arc 28^^r i 80 
Ooce fo many pence are 14, or- o; 1 a 

Afifwfr, 1 L ^j,.2d. Surii 19 2 



■ ■ « 



H. Atai. 1 J. the pound, -what wilUhe hundred 
Averdupois, or 112 pound, coft? 

/• s, d. 

2 d. ^ IS 9 farth. twice fo many iUiiL arc o 1 ^ o 
Once (b many groats is * * o 03 a 

Jr^fwa'y it. I /. Sum I 01 o 

'w ii i'» r- 

1 ihall In this place annex nne queftion/ to make the 
learner a ^od hufband if poflible. 

The queftion 4s, that if one f^iiare yardof land coft 
a penny, what will buy an acre, 16^ per<:hes being an 
acre and fcvcn yards a-perch ? 



Yards in a perch 7 
Muliip. by itfelf 7 

* ProduA 49 
Square ydsina^perch. 



Perches* in an acre 160 

Square yards in a perch 49 

1440 
640 



Tards'in an acre 7^49-' 
At I ^ the yard, what will 7B40 yards coft? 

6513=4 rf. 
Facit^^L 13/. 4 J. 

,.■-'■ . • 

And the yearly rent which 32 /. 13/, 4 d. wiW pur- •/ 
chafe at 6 per cent compound intereft, or thenniiual- - 
i-^nt of an acre, will, by the rul<js in compound inter- 
eft following, be found to be 1.96/. or i /. y^.s.^ 
2 rf» X ^. 1%. near 40 fliiUingB. ^ - 

Whereby. 



Bxtra3ioyi of the Square Ry.t[ ' ^jj 

. -" «^ , , , ■»■.,'■'' 

WhtT^by'it is evident, that h€ that fpeiicis one pen- 
ny, fpcnds or mak€9 auray a fqiarc yardof as good land 
al hioft in Efiglafui^ from him and his heirs'for ever. 
,And it is a cfocftion whci:her England ht worth 20 
fhiilingV an acre annually, taking one acre unth ano- 
ther. How much good land we mike aviray, it is ea- 
fy to judge. 

And he that fpehds a penny a day > fpends one pound, 
one hal^pdUnd, one groat, and one penny ; and fo 
by confequcnce, twopence a-da/ will'bVtwo pounds, 
two halt-pounds, two gioats, and two pence; arid 
tHree pencil three pjtindd, three half-^younds, three 
groats, and three pence, ijcper year/* 



ExfroBion of tFdSciV'ABJE Rqot^ 



,-'%> 



A 'Square number is that which is contained under 
XjL two eqtral numbers, or which is equally equal. ; 
So 4 is a fquare nunaSer, cqatuineJ unier t\Vo equil 
numbers ; to wit, i and i ; tor two tinpes 2 is 4: ani 
the.fquare number 9 is conraineJ on Jer 3 sLiid 3 ; for 
3. time^ 3 makes 9^ and of the reft as in the tbilowinjj 
Uble. 



A'tdble of fquares yjith their genitive equal number i^ 

as fat as the firji 9 dig its. 



I 



3- 



I— 



7- 
8- 



y ■ w 



.bq 

into 
into 
into 



uai N 



I ' '■ ■ ■■ ■ ■' 






— I- 

-2- 



i I II 



into '4— 

—t- 



- nito 

- into 



mto 

into 



7- 

.8 

# 

9 



is 
is 
■is 



IS 

is 

•is 



IS 
Is 



U 3 ' 



. I _ 

' 4 



16 

36 



A') 
64 
81 






^34 Extra ffion of the Sqitate Root. 

Arid when it is required to cxtraft the fquarc root 
of any given number> we have nochiog to do but to* 
find that eoual number of which it is compofed : fo if . 
the root of i6 were required, it would be found to be 
4, as in the faid table. . ^ 

Here four is the root, called by. foijae thefirfipovjer^ 
and 1 6 is the fquare, called tbefecondpvwer. 
Of numbers to be extra£led,, ai;je three forts. 
Firft, Single. 
Secondly f Compound. 
Thirdly^ IrrationaL 

Single, are fuchfquares as are compofed er. made 
up of any of the 9 digits ;. of which fort are tbofe inu- 
the aforegoing table. 

Compound, are all fuch fqiiares as are compofed of^ 
more figures than one, as 100, whofe root^s 10; rii, 
whofe root is 1 1 ; or 144, whofe root is la, i^c^ 

Irrational, are all fuch fquares, whofe roots cannot 
be difcovered by art exaftly, neither in whole numbersr- 
or fra<5^ions, but fomcthing will ftill remain, there 
being no proportion yet found betwixt an irrationat ' 
number and its root; fuch numbers are 3. 7. 19. 

>4- '5^- 75^' 6€. 

The extraftion of the fcjuare root is not much un* 

like divifion, only there cur divifor is fixed,, here we 

are 10 feek a new one for each operation. 

The root of any fingle fquare number is found by 
infpeftion, as in the foregoing tnble may be-feen. 

But if it be a compound fquare number, it mufl be 
prepared by pointing thus : Make a point under your 
unit's place, and omitting one, point every other 
figure. And as many points as. your nu'mbcr con- 
tains, fo many figures will your root confift of. 

Then pjroceed by the foUowine direflions^ 



Extraction" if the Squart'Koot.' ^^25' 

A Rule to be g0t by heart. 

The root of your firfl period ycu 
Muji place in quote, if you work true: 
WhoJ&fquare Jfvm your faid period then 
Toii muji fuhdu£hy; and to th^ remain, - 
jimther period bcirig brought. 
You muji divide as here is taught,^ 
By the double of ^y our (jfliote^ but fee 
Tour unites place you do leave free ';■ . 
Which place luUl k^fupplfd by W fquafe 
Of yournext quoted figure there: , , 

Ntxt multiply, fubdu^, and then 
Repeat your work ufjto^the end; ; 
And if your numbers be irrational 
j§dd pairs of ciphers for a decimal* - 



• • • 



EXAMPLE. 

Let It' be required to find the fquare root of 4515^4. 

Having pointed Hid in the Mrorjc, Tht^ wofijf.^ 
ftews the root wilibave chreeplaces. 45x384 (d 

1. Seek the great^ft root of ybur 
firft period 45, which, by your table 
you will find to be 6> which place in 
your quotient, and the fquare there- 
of under 45 your firlt period, fub- 
traft 36 from 45^. reft 9. This is 
your & ft work, and is no more to be 
repeated. . 

2. To the remainder bringdown 
your next period 1 5, makes 91 5 for 
a dividend, or, as fonve call it, a^re- 
folvcnd as you may fee in the work* 



3^. 

9 

4515S4 (6 
• • • 



3. Double 



236; Exti'tki^hii oft^BS^iKV'e Root.:: 

3. Double your quote 6 makes 12 451584 (67' 
for a divifur, th«n feck how olt 12 • . • 
in 91, or how oft i in 9, (refcpvii^ 36 
the unit's place for \he fqi^.irc of lity — 
fought figure), which l find to be 7^- 127) 915''^ 
which 1 place in my quotient, and/to , 88gr ' • 
faVe trouble of ^d'd^ivvt to tht right- '"' " " " ^ 
hand of my divifor as a' p4f ethcreoiv 

making 11127; then multiplying i ^y 
by 7, the prodoft 1 place under nay 
dividend, or refolvcnd, a»you fee. 

This wterk b every time t<i be re- 
peated. 

4. Subtraft 889frtm 915, reft 26; 4515^4 (67 
to which I bfing down ray third and' • . * 

kft period S4 ; then fhalt I have 26S4 36 
f&r a new dividend, to I refalvendy* as ■■ ■ ■ * 
you may fee in the work itfelf. 127)" 91^ ^ 

889 

.' • . . : ) 26B4 ' I 

f.^Double 5rouriq^otiettt*67,yirf;f 4515^4 (67^ 
J34'forane>ntdivifor>-thcaIaflthow ' . • • 
oft 134 iir2d«, (ftifl feferving my.^ 36^** 
unit's place' In the dividend), -or," ■ - 

which is the fame,' how oft f iii 2 ? 127} 915 

889 

■ M ^■ . •" 

'i^42>2684- 
2684 '■' 



^Jfifw.' 1 times, M'hldi'I pface in my qubtienrf andj 
likewifc on the right-hand of fny divifor,- makipnritv 
1342; then multiplying 1342 by 2, the produel, 10- 
wit 2684, i place imxler my dividend ; and feeing they, 
are equal, and that nothing remains,. I fine! mj iium* 

b-et" 



KMra^ft ^ tbi Squi^e^Rioti 2:f 7- 



f \ 



i > 



b^r^xfasa fqaare ^atiooal miitbev and tbi> tsobt is 
672. . . 

To prove your work, miilcif)Iy; t?72=i:root • ' 
- . By'd7i • 



^ • 



> ■ « * -' ^ 



:i344- 

4704' 
403a 

451 5 842=: Given number. 

After the like manner tHe. fquare root of 2 j>8 5984 
would be found to be 1728. " 

But if your number to'bc'ejitrafted have a reni^in-* 
der, then you may know it is irrational, and the root 
jcahnot be got cxaft^ akHougK, ,by adding ciphei^^ 
you may come' as near the truth a? you pleafc. 



E X A MP L E 



%j 



Let it be rcqmr4ed to cxtraft the fquarc root of 

160^ or, which is the Cirae, . to find the length of 
one Ado of a fquare acre ^ ' 

Having pointed my nujnbfir. See the work, 

and wrouglu a* before, 1 find 12 - 1 6o( ii.6j^^i.i ' 
for my nearcft root, and 16 to* re* 

main, to which adding two ci^ i 

,^rs, 1 finil my.nejtt figutfc to^ — — — 

bb6, which I cut oflTfrom the * 22)060 

rtfft, as part dfa decimal frilftton, 44 ' ' 

which by contlmtkHy adding. pairs 

of ciphers to each remainder, I 246); 1600 

increafe to 5'places, which is ex- 1476 ' 
aft enough, not wanting 2 part«, 



iF unity were divided into' a 2524) 12400* 
hundred thoufand parts; f^r if I ' 1 0096 

fquare 1 2.64151 1; it wiB produce 



1.59. 999983 79 w. 2J289) 230400 

Thus. 
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Thus the fquare root of any 
mixed number, may be found, 
the fra Aional part firft reduced 
into even places of decimals, or 
fupplied^ if need be ; fo if the 
fqoare root of 1 7^ were fequi- 
red to 3 places of decimals, the 
work would ftand^as here, and 
the fquar^ root would b^ 4. 1 83. 



a-5289)a304QQ 

237601 



252981)279900 
252981 



2529821)2691900 
2529821 

1620/9 



See the work* 
17.500006(4.83 



• • • 



26 ' 




828)6900^ 
6624 



8j6j) 2-7660 
25089 



2511 



The (ijuanc root ofi vulgar fraft ion, that is com-' 
mcnfurableto its root, inay caCly be found, by extrac- " 
ting the fquare root of the numcritor for the numera.- 
tor of the root,, and Rkiewife tlie fqtrare root of the 
denominator for the denominator of the faid' root, 
which fraftiorf is the root fought. So if the fquare 
root of ^ were required, it would be found to be 
f> for the fquare root of 91^ 3, and 49 is 7, equal 
to|^: and fo of any other. 

After this maniier may the Tquare root oF a mixed 

number. 
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' jsumbcr, which is commenrufab][etoit$ root, be calily 
found. 

But if your fraftion be incpmmcnfurable to its root, 
then the beft way will be to -reduce It into, a decimal, 
and extra^ the root as before taught. 

So if the £q[tfare root o f ^^ were required junto 4 pla- 
ces of decimals^ it would be .1936, as yoju fee 'in the 
3work* ' 

^3^isequatto.0375 

Theft, 03 75-<i936 



I 



z6i 



383) 1490 
1 149 



3566) z^ipo 
^13196 

i 904Andfo farther if youpleafc. 

.jBut If you have it to fall in fpme operation^ you 
may prefix its radical iign before it . t)iusy \/ ^ ^ and 
^Xo of any ?Jther. 

' In the laft place, I wiU,ihew rhq w to jSad the fquare 
root of an irrational |Uin;iber nejarly,. without the help 
of decinaal^^ being a nfefui notioja fpr fuch as under* 
ftand not thofe fra^ons ; ^and it is this. 

.After you have found the Integral part of your root 
to its quadruple, add unity for the denojninator of the 
jfr^ftional party ^and the remainder doubled is nume- 
rator : fo the root pf 160 in this method wjill be i2|f ; 
and thus. of a9 J other. 

* - 

- ExtraHiop 



.040 
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. -A .Cube Humbert ia that uhitb is ccmfiamed under 3 
ct\ equal nuiaber$^ or whUh/:i3.ttqii8HyQ(|09il« 

fio 8 is a ci^bc number^' oQCU^Qed.wder 3 e^ual 

numbers, to vk^c, «i.2 and 2^ifii^r;/a>^iimes.a is:4t and 

2 times 4 is'^ ; and the cube number 7.7 y iscontaioed 

imdiRr 3.3 and 3,vfor 3 times 3 is 9, and 3 tipics-p is 

27 ; and of the ytH as in thefdllowing t^€* 

/i TABLS of cubeSj with their getiitivt equal num* 
^bers, as far as.g the^gits. 

Equal number^ ^ \ CubeiT 



-I— (• 



J 
2 



into I 

-into 2 



into 3 - 



mtovi *- 
Into 2-*—* 
into 3 ^ 



TIT 



— into 4 
5 " >■ : ■ - into 5 . 
,6 -■ ■ into 6- 






intcf 4 
iotcy 5 -J 
into"6 



7 
8 






• into 7 - 
•into ^- 
lnta.9 - 



*♦• 



• into 7 
Into-^- 
■'into.9^ 




And -NVheti it isrequircd to e:Rtt^ft thcrobe root of 
Any given number, we hav^norihrng to do tut to find 
that ^qual number pf which it is^jCompofed ; Foif thei 
root 0^-64 were re-quired, it wodd be found to be 4^ 
as in the table. ' 

• Here four is the root, or firffi power, and ,4 times 4 
1% 16/ the fccond power, and 4. times r6 is 64, or 
the tbii*d power, which is the cCib<!. 
. Of cube numbers tpbe ejctr,aifted,.aic'jlhfcee. forts. 

P'jtfiy Single. 
w'Secdndlyy Compound 

Thirdljy Irrational. \ 

Single, 
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-Siogle, are all fuch etibes as are compofed or made 
^tip of any of the •p digits, of which Ibrt are thof^ in 
^the foregoing tkble. 

Conapound, are all fuch cubes, gs are compafii^d gf 

more figures than one, as 1000, whofe root is f% or 

1331, whofe root is ri, or 172^, whofe I'oot is 12, ^r. 

Irrational, are all fuch cubes, whofe root -cannot be 

difcovered by art exaftly, neither in whole numbers, 

-nor fractions, but fomething will ftill remain, there 

•being no proportiera yet found -betwixt an irrational 

or furd number, and its^root : fuch numbers are 5. 7. 

.;^6. 160. 1526. 6tf. 

The extraAion of the cube root participates fome-^ 
^ thing of the natureof divifioa, yet a^eal more difficult. 
The root of any fingle cube number is found by in- 
Ipeflion ; as in the foregoing table may be feen. 

But if it be a compound cube number, it muftbe 

^prepared by pointing thus : Make a point under your 

unit's place, and omkting two, point every third fi- 

S;ure; and as many .points as your number contains, 
b many figures will your root confift of. Then^pro- 
<xeed'by the following direAions. 

A rule to get by heart. 

' The cube of.your^rji period iakfi, 
J9nd of Hs root a quotient makej 
Which root into a cube mujl^row, 
Andfrom your period taken Jr^: 
To the remainder, then you muji 
Bring dcmn another period juj} ; 
Which being done^ thtnyou mttft fee 
Your numbers jlreight divided be 
By juft three hunw'ed times the fqucre 
</f what your quotiefjtjigures bear ; 
JVhich dofo that you in may take 
The fa^ your quotient Jigures make; 






X Ufl, 
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Lafl, fquar'd and mtdttply^d by tVrejl 
And produdi thifty times expreji. 
The eube of your laft found fgure too 
You mufl put in, if right yqu do; 
Repeat your work, andfo defend 
From point to point unto the end; 
That done, if ought remain you fbati 
jSdd trebkd ciphers for a decimal. 

EXAMPLE I. 

Xct it be required to extraft the cixbc root of 46656. 

1. Firft, point your number as dire6led, whereby 
you may fee the root will have but two places. 

2. Seek the gieatefl root of your.£rft 
period 46, which, by the aforegoing table, , 

you will find to be 3 : which ;placc ia ^(^^S^ (3 
your quotient, and cfee cube thereof fj • • 
place under 46. Subtraft 27 from 46, 27 
and there will reft 19, as you fee, if you ' " « ' 
obferve the work : this is your firft work, 19 
and no more to be repeated. 

3. To your reniainder 19, bring down your next 
and laft period 656, and it ^ill make ij^656fora 
dividend; then fquare your quotient, 3 makes 9, 
which multiply by 300, produceth 2700 for a divifor. 
Seek how oft^ in 19? Anfver, But 6 times, becaufe 
of the increafc that will come from my quotient. 
Then I multiply my divifor by 6, and the produft 
16200 I place orderly under my dividend, Jiaving fe- 
paratcd them with a fmall line ; then proceed to find 
the increafe coming from my quotient; thus fquare 
your laft figure 6,/tfaV 36, which multiply by the reft 
of your quotient here by 3,/^/^ 108, and this by 30, 

facit 3^240, which place orderly under my laft number 
1 6200 ; then cube the figure laft placed in your quo- 
tient here d, facit 216, which place orderly undor 
your laft number 3240, and add your- three fubdu- 
"'■\\ •:**:/.,-■ ■. I *• ccnds 



.•\\^*i* 
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cends (for fo may you have in every operation after' ^\>"t 
the firfi) into one fum, facit 19656; and feeing it is 
equal to my cUvidend^ and no more periods to bring 
down/ I f«e my'work is fini(hed> and my number a 
right cube number^ and the root is 36. 

NotCf As many . operations or periods as you have, 
except the 6x% fo oft this laft work is to be repeated* 

See the work. 
46656 (36 quote, equal' the root* 

^7 



• • 



2700) 19656 dividend.' 

16200 

3.240^' fubducends. 
216 



i 



Sum 19656 frpm dividend fub. 
Reft 



oa 



P K F. 



Root 36' Square 1296^ 

36 Root 36 



•*M* 



216 7776 

Square 1296 ifi(>S^ 

E X J M P LEU. 

Let it be required to find the cube root of thi»^ 
number 67.3373097125. 

I. Firft, I point my number, by 'which I fee my 
root will have four places. 

X 2 a. Next, 
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a. N^xt, fcek the grcateft' root of jrourfirft period: 
6y^ which by the table is 8^ which place in youiv 

S[uoce^ and the cube thereof j 12 place under 67;^^ and. 
ubcraft^^reft 161 ; this is the firft work, aad no moccr 
to be repeated. 

6733730971^5 C^ 

• • • • 

5'^ 



161 



3. To thercmainder i6r, bring dbwnyournexrpoi^ 
riod 373, makes 161373 for a dividend^ to which 
1 9200 (being 30a times the fquare of 8 your quotient); 
IS a divjfor^ and confidering how oft my divifor is 
contained in my dividend, (fo as to allow place for my 
fubducends}, I find it 7 times f place 7 in the quotient^ 
by which multiplying my divilor, the product I place 
under my dividend for my firft fubducend. Next, I. 
•fquare my laft figure y, which multiplied by 8, and 
then by 30, gives 11 760 for my fecond fubducend^ 
which I place under my laft, and the cube of 7, my 
, lad- quoted figure, is my third^ fubducend, which I. 
place under the other two^and adding them,»the fum 
is 1 46503, which I fubtraft from my dividend, and the 
remainder is 14870; then will the work appear thus^. 

<573373®97i25 (87 

• • • • 

» 

2 Divifor 19200) 161373 dividend i. 

134400 
11760^ fubducends. 

343 



Sum 1 46503 from dividend fubtra£h 

R6ft 14870 

3. To 
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• ft. 

3;; To this remainder bring down your next period 
097; then will your fecond dividend be 14870097,. 
to which 1270700 (being 30atiaies the fquare o/your 
qnottent 87) is the divifor^ and dividing by the can* 
tion before- given, I find the next figure of my root> 
to be 6j and,my firft fnbducend is 13624200 fquare 
(kyfacit 36, which ranltiplied by 87, maizes 3132, and 
this by 3 Oy gives 93960 for my fecond fubducend, 
and the cube of 6, whicb is 216, is my third fubdu* 
cend; which placed as before taught, and as you fee 
in the work, and then added, the fum is 13718376^ 
which I fubtraft from my laft dividend, and the re- 
mainder is 1 15 r72i. 

Then will the work appear as in the following •, 

oiperation. 

^733730971215^(876 
• • • • 

512 



|l.) Divifor 19200)161373 dividend (i.) 

134400 
J 1 760 ^ fubdttcends. 

343 



Sism 1 46503 from dividend &b/. 
('}|.).I>tvlfor 2270700} 14870097 dividend (2.) . 

13624200 

93960 ^ fubducends. 
216 



' Sttm 13718376 from' -dividend fobi»^ 

Reft 1i5i72ri 
4k To this remainder bring down theTaft period 1 25, ^ 
and your third and laft di^^idend will be 1 151 721 125,^ 
to- which 2302x^800 is diyifor, which is 300 times iha:_- 

X-3, %:ivM-gt: 
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fquarc of 876 your quotient ; and dividing asbefore, I 
find my fourth figure to be 5^ and my firft fubducend? 
is 1 15 1064000, and mult. 9^76 by the (quare of 5> and 
that by 30, gives 657«oo for my fecond (ubducend^ 
and the cube of 5, to wit, 125, is my third (ubducendy. 
>¥hich added into* one fum makes Ii5i72ri25: and 
feeing it is equal to my laft dividend, and no more to> 
bring down, I fee my work is finifhed, and the num- 
ber given a right cube number ;> and my root fought* 
is 8765* And the whole work appears as here. 

6733730971^^5 (M5' 

• • • . • . 

512 



(r.) Divifcr 19200)161373 dividend (r*)' 

134400 *> 
1-1760 > 'fubducends4 

343^ 
Sum=:i 46503 from dividend fub. 

(2.) Divifor za7670o) 14870097 dividend (^O 

13624200^' 

93 9^ c fubducends». 
zi6Y 



Siim 13 71*8376 from dividend fub'-^ 
(3.) Dlvifbr 230x12800) 1 151721 125 dividen^ (3O, 

11510^4000 

657000^ fubduccnds.^ 
^^5 



^ Sum 1 1 5 1 72 1 1 25 fromdiyid. fub. 



■«•«■«■ 



Rcit 00 

PROOn 
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PROOF. 



Root 87657 ^ I ' Multiply 76825225 fquare 
87653 By 8765 ' 

43825; - 384126125 

5259c 460951350 

61355 SVll^blS 

70120 61 460 1 800 



76825225 fquaEft 673373097 125 'cube.' 

But if youF number to be extra^edhave a remainr 
der^ it is then an irrational number^ and the exaA 
root cannot by art be difcovered, though you may find 
it near enough for practice; if to the remainder in 
every operation you add 3 ciphers^ and fa \york as 
far as you will. 

EXAMPLE. 

m 

Let it he required to extraft the cube root of 28<r, . 
or, v^hich is^ the fame, to find the fide of that cubical, 
vefler which fhall juft contain a gallon of ale, being 
2S2 folid inches. 



Seeing 



24< 



Esctra£Ron of the €uhe Rdot2. 



Seeing there will he 
but one point in the 
given number, the iiv 
tegral part of the root 
is found by infpeftioA 
of your tabkf i^nd is- 
fix inches ; then adding 
three ciphers to every 
remainder throughout 
the whale operation, I 
find the fraaioinal part, 
to three places of deci- 
mals, to be •557; lb- 
that the fide of the cu- 
bical veflel is 6 inches 
and 557 parts of a thou- 
fand. And thus of any^ 
other. 



t 



The work, 

2^1 (6.557- 
216 



zoSoo) 66000 



; 54000 T: 
4500 v. 

"5>./ 



58625 
1267500)1375000 

6337500 

48750 
125 



6386375 



128707500) 988625000 

9P0 952500 
962850 

343 



901 91 5693 



Remainder 86709307 



And infter this nianner may the cube of any fra£tion^ . 
or mixed number, be found, by reducing the fractio- 
nal part into decimals, either of 3, 6, 9, or. 12 places^ 
as you defire your root to be more or lefs exaCl. 

So if the cube root of | were required, the work to ^ 
3 places of decimals woidd fland tbus^ and the root 
wUl be .^^ 
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See the work. 
•750ooocx>o (.908 

71^ 



2430000) 21000000 

19840000 

172800^- 

5ii 



20013312 
Red 986688 



So the cube root of 25! will be 2.9481^ and fo o£ 
any other. 

But if your mixed number or fradlion be commcn* 
furable to its root, then you may extraft the cube root 
of the numerator for the numerator of the root, and, 
the cube root of the denominator for the denominator 
of the faid root ; fo the cube root of J| will be | ; for. 
the cube root of 27 is 3, and of 64 is 4, which is |; , 
and fo of any other. 

But if your fraftion or mixed number be incomraen- 
fiirable tcJ its.root, you muft work as before; or if you 
have no prefcnt occafion for it, you may prefix its ra- 
dical fign. So the cube root of ^ would be expreff- 
ed thu5 ^ fj ; and fo of any other. 

As in^thefquare roo^ fo here, 1 willflicw you how 
to find the cube root of an irrational number near,, 
without the ufe of decimal fraftions, and it is thus; ' 

After you have found the integral part of your root,, 
to the treble thereof add unity, and that fum added to 
the fquare of the faid root tripled, b the denominator,. 
to which the remainder is numerator; fo the cube root 
of 282 will be found to be 6 ^, which is near 
enough for ordinary praflicc ; or, which is the fame, 

if: 
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if you find the difference betwixt the cube of the root^ 
and the cube of tfae^root //»/ unUy^ you have the de-^ 
jiominator as beforcT 

For the cube of the root 6 is ai6y and the cube of 
7, viz. the root plus unity, is 343 ; their difference is 
1 21, which is the denominator as belbre; 
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ERE follow fome ufes of the Square and Cuhe^ 
RoQtf, both in arithmetic and geometry. 

P R B L E M h 



To find^ mean pj-oportional between any , two nuaw- 
bers given* 

RULE. 

The fquare rootof the produAof thegivennumbers^ 
isr the mean proportional fought. 

So a mean proportional between 16 and 64 will- 
be 32. 

lliis problem is of excellent ufe in finding the fide 
of a fquare equal to any parallelogiram, rhombus, rbom* 
hides, triangle or regular polygon.^ 
"^ For if in a parallelogram you fdppofc the two (ides^. 
oxm2irhombus,.ot rhomboides, the fide and perpendicu- 
far falling thereon j in a triangle, the bafe and ^^ the 
perpendicular/ or perpendicular and J the bafe, and 
in a regular polygon> the ^pircmeter and perpcndicu* 
lar, or ^ perpendicular and piremeter ; I fay, if you 
fuppofe them as two numbers givcDj and by the fore* 
going problem find a mean proportional given, is the* 
fide of a-fquare equal fought. 

From this problem by confcqucnce follows Prob. 2. 

PRO Bi 
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P R B. 11. 
To fhid the Ilde of a fquare equal in area to any 
£iyen fuperficies whatfoever. 

RULE. 

The fquare root.bf the content of any given fupcr- 
:ficies is the fide of the fquare equal fought. 

So if the content of a given circle be 160, the fide 
of the fquare equal will be 12 |f /<?r^> or more exaft 
in decimals 12..64911. 

Here if you fuppofe the content to be the produft 
of two numbers, a&in/nany cafes it is, it will be the 
fame as to find a mean proportional betwixt thofe tw« 
numbers. 

P R B. III. 
The area of a circle given, to .find the diameter. 

RULE. 

As 355.: To 451, or as i to 1.273239 : : So the 
area : To the fquare of the diameter. 

What length of xrord wiilfit to tie to a cow-tail, 
the other end fixed in the ground, to let her have liber- 
ty of eating an acre of grafs, and no more, fuppofing 
^e cow and tail to. be five yards and a half. 

Say, As 355 : To 452 : : So 160, being the area 
df a circle, who-fe content is an acre : To 203.7183, 
whofe fquare root is the diameter {viz.) 14.273 
perches. The fcmi- diameter is 7.136; fropi which 
fubtraft one perch for the cow and tail, rcfl 6.136 
perch for the length of thexord. 

P RO B. IV. 
The area of a circle given, to find the "periphery. 

RULE. 
Say, As 1 13 : T6 1420, or as i to 1 2.56637 : : So 
the area : To the fquare of thc.periphcry. 

So 
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So if the-area of a circle be i6o^ the periphery wffl 
be found to be 44.84/^. 

P R B. V. 
The fum of the fquares of two numbers togethex^ 
with the fquare of the ^ fum being given, to -find 
-the numbers. 

RULE. 

From the fum of the fquares'fubtraft the doubled 

. fqu^e of the 1 fum, half the remainder is the fquare 

oi\ their difference; and if to the.|^ fum you add 

their half diifcrencey you have the greater number, 

and by fubtradion the lefs. 

Let the fum of the fquares of 2 numbers be 3i6t^ 
and the fquare of their ;| fum 15^0.25, and let the* 
2 numbers be4(»ught. 

The doubled fquare of the ^ fum is 3-120.5, vrbich 
/fubtrad from the fum of the iquares 3161^ there will 
reft 40.5, half of which is 20.2 5, whofe fquare root 
is 4.5^ and is the '^ difF. which add to the iquare root 
©f 1560.25 (v/z.) 39.5, and it will give 44, the 
greater number ; and if you fubtraft 4.5 from 39*5t 
you have the le6, to wit 35. 

P R B. TI. 
' The fum of the fquares of two numbers, together 
with the fquare of the ^ di£f« being given, to find the 
nuflnbers themfelves. 

R V L E. 

From the ^ fum fubtiaft the fquare of ^| their difF. 
the remainder is the fquare of their ^ fum of thofe 
two numbers ; then work by the laft. 

Let the fum of the fquares of two numbers be 
31 61, and the fquare of their half dilF. ^ 20.25; ^ 
demand the two numbers. 

Half the fum of the feju^res is 1580.^, froa^ vi^hkrh 
fubt. 20.25, ^hc fquare of their halif diC reft 13-60.2^ 

whole 



t 
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^yhofe fquare root is 39*5» vrhich is the ^ fum; and 
^thc fquare root of 20.25, is 4.5 ; then the fum of 
<4.5 and 39*5 is 44, the greater number; and their 
- difference is 25i ^he leiFer number. 

P R OB. VII. 

The fum of the fquares of the half fum, and>half 
the diiFererice of two numbers, with one of them, be- 
ing given, td^nd the other. The rule foUows. 

From the doubled fum of the faid fquares fubtraift 
the fquare of the given number, the remainder is the 
•fquare of the number required. 

I«et the fum of the fquares of.^ the fum, and'^ the 
difF. of 2 numbers be 1580.5 ; and let the leffer num- 
ber be 35, from 3 161, the double fum of the fii^uares, 
fubtra<ft 1225, the fquare of 35, the remainder is 
- 1936, whofc fquare root is 44, which is thcother 
number. 

P R B. VIIl". 

Any two fides of a right-angled triangle being gi- 
ven, to find the third fide. 

In this ufeful problem lies hid a great part of the 
mathematics^ the invention whereof is fathered upon 
Pythagoras. The demonftration thereof Euclid hath 
in the 47th propofition 6f the fir ft book of his £/^- 
'merits of Geometry ; where it is proved that the fquare 
of the hypothenufe, or longeft fide of a right angled 
triangle^ is equal to the fum of the fquares of the 
bafe and perpendicular, or the Other two fides. 

In the annexed triangle /^^C, let the b^fe or ground 
A B reprefent the breadth of a mote or ditch, and let 
-the -perpendicular ^C reprefent the height of a caftle, 
tower, or 'city wall, and let the hypothenufe, or 
longeft fide; ' reprefcut the length of a fcaling ladder. 

Y Let 




254 ^'^ ^ ^f '^ Square and Cube Roots. 

'Let the bafe J B, 

or the breadth of the 

ditch be 40 yards, and 

the perpendicular B C 

or the height of the 

Avail, be 30 yards ; what 

length will the hypo- 

thenufe A T, or the 

fcaling-ladder Be? 

A B 

RULE. 
The fqnare root of the fum of the fquares of the 

bafe and perpendicular, is the length of the hypothe- 

sufe. 

Anfiv. 50 yards the length of the ladder* 
•For the fquare of the bafe 40 is 1600 
And the fquare of the perpend* 30 is 900 

The fum is 2500 (50 the 

[root* 
35 

/ 
000 

But if the breadth of the ditch were required, and 
the perpend, and hypothenufe were given, then this is 

The R U L E. 
The fquare root of the difference of the fquares of 
the hypothcnufe and perpendicular, is tnc length of 
the bafe, or, breadth of the ditch. 
For the fquare of the hypoth. ACi$ 2500 
And the fquare of the perpend. B Ch 900 

DijfF. 1 600 (40 Root. 
-Here you fee the bafe is 40. • • 

16 

000 And 



TSe Ufe of H^e Squan^ and Cube Roots. 255 

Aod if ^^ were required from the given fides ^^, 
and AC, then the fquare root of the difference of 
the diftance of the fquares of the hypothenijfe and bafe 
is the height of the pcrpendic alar, or B C. 

- P R B. IX. 

To divide a nu-nber given by extreme and mean 
proportionr. 

RULE.' 

Multiply the fquare of your given number by j, 
aad divide the produft by 4, and from the fquare- 
root of the quotient fubtraft \, your given mimbcr, 
the remainder is the greater portion, which fubtrafted 
from the whole, gives. the lefs. 

I^ec the given number be 12, whofe fquare is 144, 
which multiplied by 5 produccth 720 ; which produft^ 
divided by 4, gives 180, whofe fquare root is I3|f» 
from which fubtraft 6, ^ your given number, reft 
7yf for your greater part, \lrhich fubtrafted from 
the whole number 12, gives 4f.f for the lefs. 

P R B. X. 

Any number of men being given, to form them ia* 
to a fquare battle, or to find the number of ranks and. 
files. 

RULEi 

The fquare root of the hiunber of men given, U- 
the number of men either in rank or file. 

Let there be an army of men of 32400, and let us 
form them into a fquare battle : extraft the fquare 
root of 32400, and it will be found to be 180 ; which 
^ews there will be 180 men in rank, and as many in 
file. 

Y a See 
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See the work. 
32400(180 Root 



224 



000 

Thus jnuch ftiall fuifice for the ufc of the fquare 
root ; we will now proceed to fome ufes of the cube 
root* 

The chief ufe of the cube, root, is to find out a 
proportion between the folids^ as globes^ cylinders^ 
cubes, ^c. 

P R B. I. 
If a bullet of brafs of eight inches diameter weigh 
72 pound, what will a bullet of brafs weigh, whofc 
dhimeter is 4 inches? 

RULE. 
Since like folids are in trlpJLe prpportion to their 
homologous fides, diameters, lines, ifc, it holds. 
As the cube of the diameter given : 
To the weight thereof : : 
So the cube of the diameter fought : 
To the weight thereof. 

See the ivofk. 
CD. lb. CD. 
If 51Z : 72 : : 64 
64 



288 Facit 9 pound) 
432 



5 12) 4608 {9 
4608 



P R B. 
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PROS. II. 
If a Ihip of loo tun be 44 foot long at the ked/ 

of what length will the keel be of a fhlp of 220 tun.' 
Say, As 100 : to the cube of 44 (^iz.) 85184 : : 
So 22 : to 187404.80, whofe cube root is 57.22^, 

the length of the keel fought. 

PROD: III. 

The fide of the cube being given, to find the fide 
of that cube that fiiall be double^ trible^ 6r. in quan* 
tity to the given cube. 

RULE^ 

Cube your fide given, and multiply it by 2^,3, ek. . 
The cube root of the produft is the fide fought. 

There is a cubical veffel, whofe fide is 1 2 inches,. 
and it is required to find the fide of that veflel which 
fjiali contain 3 times as much. 

The cube of 12 is 1728 
Multiply by 3 

5184 produft. 

The cube root of which produft is 17.3Q6, the 
fide fought. 

After the fame method may you fiid a fide that: 
ihall contain |; as much, ^.as much; or any other glrr 
veo quantity* 

P RO B. IV.. 

To find the fiJe df a cube that (hall b& equal iti^ 
folidity to any given foliJ, as a globe, cylinder^ prifiH^^ 
Qo^fi, or fuch like. 

RU L £.- 

The cube root of the folid content of any f^lfi 
body gWen^ is the fide of the cube, of equal foliditv.. 
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So, if the content of a globe were found to be 15625 
fDlid inches, feek the cube root^of 15625, which is 
-15, which is the fide of a cube of equal capacity. 

PROD. V. 
Between two numbers given, to find two mean- 
proportionals. 

RULE. 

Multiply the lefs extreme by the cube root of the 
quotient of the greater extreme divided ty the lefs, 
the produft is the lefler of the -two mean proportio- 
nals ; which multiplied by the faid cube root, gives 
the greater mean foughtv So if two mean propor- 
tionals betwixt 6 and 162 were fought, they would^ 
be found to be 18 and 54; for 162 divided by 6, 
quotes 27, whofe cube root is 3 ; by which multiply. 
ing 6, the lefs extreme, gives 18 for the lefs mean ; 
and 18 multiplkd by the fame root 3, gives 54 for 
the greater ; op if you divide the greater mean by the 
lime root, it quotes the lefler mean as before". 

- P R^O B. VI. 

The concave diameter of two gtms being knovn^ 
together with the quantity of gun-powder fuificienr 
to charge one, to find what will be fufficient .to charge. 
the other. The capacities arc one to another^ as the 
c ubes of their diameters. 

E X A'M P L E. 

1 f .45 pound of gun-powder be fofiicient to charge* 
n gun, whofe concave diameter is one inch ^, or 1-5, 
1a)\v much gun-powder wUl fuffice to charge a gun 
whofe concave diameter is 7 inches?, y^nf. 43 pound 



ij-sd /^. 



5ay, As 3.375 : to .45 s : So is 343 : to 43-7 pound: 

But 
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But if the gun-powder given and required, be of 
different ilrengths, the quefljion requires two opera- 
tions ; , the firft of which finds the quantity either of a 
ftronger or weaker fortj and the proportion is inverfe; 
the.i^cond is as in this exanaple. Many more ufes 
might be named^ but let this fuffice in this place. 
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WE fliall- proceed now to intcrcft of money, 
wherein the greateft and mod ufeful practice 
of decimal arithmetic ^confifts. 

When a fum of money is lent by one to another for 
any time agreed on, and an allowance granted for tb« 
loan. of the fame ; here the money fo lent is called the 
'frincipal or Jiocky and the allowance, or gain, is called 
the inter eji. 

Intereft formerly was very high, viz. 12, 10, or 8, 
per cent, per annum ; but by an^d' of parliament made 
in Auguft J 660, it was brought down to (> percent. per 
anmmi^ and is now at 5, fince 1 2th of Q. Anne ; above 
which no perfon clare preteiid to taike, nor are any 
obliged to give. 

And a fufficient perfon may have money in moft 
places at 5 per cent, per annum, and in fome places fof 
lefs. 

Intereft is either .fimple or compoun^l. 
When afumj^f money is lent, and the interjeftihere- 
of when due, is not paid, but kept in the borro^wr's 
hands, and yet becomes not a part of the principal, 
then it is called Simple, Intereft i 

The h\i[mck of Simple Intereft is performed by a 
rafik of numbers arithmetically proportional, from 
which naturally will arife this tfaeoiem. 

If 



26o Simpli Jntef'eji. 

If a pair of ranks of numbers fliall be fo pofited, as 
to have the fame common r(M) betwixt every pair of 
correfpondents ; then it foUows^that thenumbers them- 
felveSy the correfpondent fums, and correfpondent. 
differences have the fame common ratio. 
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2. 8 


.d. 


3° 


3' 'I 

4 . lo 


•7- 
.8. 


3-5 
4.0 


5 . 10 


•9- 


4-5 



14 . 56 3.0. 15.0. 

In the foft pair of ranks the ratio is 4 ; then your 
may take any number in the firftrank of thefirftpair,. 
fuppofe 4 ;. then it holds^ 

As 4 : to 16 :: So is 14 : to 56^ 6conira underftand: 
the fame in the fecond pair of rainks. 

In the folation of q^eftions of iimple intereft^ four . 
things are to be confidered.. 

Firft, The principal or money lent. Secondly, ThcL. 
time for which it is lent. Thirdly, The rate or gain, 
fuppofe of one poun^ in a yean And, fourthly^ Tha 
amount. 

Any thr^ of thcfe bciiig given> ta find the fourth, , 
as in thefe four ProfoJUions following. 

R R F. I. 

» 

Principal^ rate, and time given, to find the amounts 

■M 

RU L E^ 

To the produfl- of the rate,.multiplied by the trnae, 
add unity; that fum multiplied by the principal, gives 
^e amQunt». 

EXAM* 
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E X j4 M P L E I. 

What will 20/. amoiSnt to, forborne fevenyears; at 
&per cent, fimple intercft ? 

Principal 20 /. rate .06 /..time./ years. 

•06 
7 



1.42 
20 



28^0 jfn/wer^ 287, 8u 

E X A M P LEU. 

What will 36 /. amount to, lent from Mi^ the 9th 
I y ^2, untW November the 17th next following, fimple 
intereft being computed at 5 per cent. ? Principal 36^ 
rate .05^ tinie..5,20. Anf. 36 /• i8x. 11 d. |. 

.05 



13 Monthsrsi Year 1.02630 

4 Weeks =s I Month 36 

7 Days =:i Week 



615780 
307890 

36,94680 



And 
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And feeing the time 
is both given and re«> 
quired in years and 
pzHSp we have annexed 
a decimal table thereof, 
fuppofiflg a year the in- 
teger, and divided^ as 
noted before : the ufe is 
the fame as other deci* 
mailables, and needs 
no ex}dication. 
• Betwxi^t^tf^thepth, 
SLndNovcmher the 17th, 
are 192. days, gathered 
as in the annexed 
work ; and by the an- 
nexed decimal table is 
found to E>e 6 months, 
3 weeks, and 3 days : 
the decimal of which is 
«526q27* Andbecaufc 
^e fourth figure is a 
cipher, we have only 
ui^d three places, they 
being fufficieiit.. . To 
find the days in every 
month, obferve thia^^ 
old rule : 



\jt decimal table cj^ 
time^ ene year 
the integer. 



Mon. I Dee. | Daj^ 



12,920548^ 336 
11.843835 308 
10I767123I 280 



Maf 

June 

July 

Aug. 

Sept. 

oa. 



\^um 



22 
30 

31 
30 

3" 



9 

8 

7 
6 



3 

2 



.690411 
.613698 
.536986 
.460274 

383561 
•306849 
.230137 

•1534*4 
1 .0767 1 2 



2$2 
224 
190 
168 
140 
III 

84 

28 



N9V. 17 Weeks. \ dtc. \ days 



192 .3 
2 



•057534 
.038356 

.019178 



21 

M 

7 



Days. \ Decimals. 



6 
5 

4 

3 

2 

I 



.016438 

",013698 

.010959 

.Q082I9 

.©05479 
.002739 



-— * 



6 

5 

4 

3 

2 

I 



Thirty days hath September, 
Apol, June, a«rf November, 
All the reft have thtrty-ene, 
Excepting February alone, 
Which hath but 28 days clear ^ 
j^nd.29 every Lezfyear. 



And 



\ 
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'3 

59 
90 

i20 

i5» 
f8i 

112 

i43 

^73 
304 

334 

13^5 



334 
214 



i^^June 



'■53 

(22 
92 
61 

3* 

00 



January I 00 



February 
March 
'April 
May 



July 
Augujl 
September 
OUober 



128I 

5931 

Q0.2G 



1203 
181 



212 



3i 
31 



^43|3q 
2^3 3« 



Aroi;(?mitfn304 30 
Dgggm^^'33431 



'And ^af nothing may 
be wanting^ we have add- 
ed a fmall table, which 
^ives the number of days 
betwixt any two given 
times with much eafe : as 
for example. 

i. From the Ijeginning 
^f the year, to the nth 
of July f what number of 
> days ? 

Ovcr-agaiaft Jdy^ on 
the right-hand, I find 181, 
and II days more make 
192, the anfwer. 

2. Betwixt /tftfy the 9th, and September iht ijth 
next following, how many days? Subtfaft May 120 
plus 9, equal to 129; from September 243 plus 17, 
equal 260, reft 131, the number of days fought. 

3. From the 5th of November 1752, to the i6th of 
^^y ^753> ^Qw many days? 

Add 25, the complement of 5, to 30, (the days in 
November), to 3 1 found on the left-hand November ^^ 
and to ti^t fum add'i2o, for May plus 16, the fum is 
^1-92 ; and thofe are the number of days fought. 

But to proceed. 

P R P. II. 

The amount, rate, and time being given, to find 
the principal. 

RULE. 



To the rate multiplied by the time, add unity ; by 
which dividing the amount, quotes the princi{Sal. 

E X A M P I^ E I. 

What prefcnt money will pay a debt af 28/. 8/. 

due 
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due fcvcn years hence, zt 6 per cent, fimplc intereft? 
-Amount 28.4/. rate .06, time 7 ycais. Jinf* zo/. 

The work. 
••6 

7 



-1.42) 28.4(20/. ~ 
284 

o 
E X Ji M P L .E IL 
What prefent money will pay a debt (>f 36.9468, or 
.36/. 18 J. 1 1 i.^. due 1 92 days, or 6 months, 3 week*, 
and 3 days hence, rebate being allowed at 5 per cent 
fimple intereft? Amount 36,9468, rate^^of, tm^ 
• 256. Anfwer ^61. 

The work^ 
.526 
.05 

1.02630) 36.9468 (3$/. 
307890 

615780 
615780 



o 
PROP. HL 
"Principal, amount, and rate given, to find the^lme. . 

RULE. 
From the amount fijbtraft the principal, the iiSc^' 
ence divided by the produft of the principal and ratC; 
gives the time. • 

EXAMPLE I. 
I« what-tinoe will 20/. raife a ftock of 28/. 8i. or 
28.4 at 6/>(fr cent, iimple intereft? Principal 20/. ^' 
mount 28.4, rate .c6. Anfwer. In 7 years. 



AJl 



Sbftple Intereft. 7,6$ 

The noorL 
20 28.4 

.q6 ao 



i,2o 1.20)8.40(7 

840 



EXAMPLE II. 

In what time will ^6/. amount 1036.94^8, or, 
36 /. 1 8 /. 1 1 d. J. at 5 p& cent, fimplc iniereft ? Prin- 
cipal 36, amount 36.9468, rate .05. j^njwer, In 6 
months, 3 wccjcs, and 3 days. 

7he work. 
36.9468 

36 

1.80) .9468 (.526=:i9i days, or 6 
• months, 3 weeks, and 3 
36 900 dayi. 

05 



468 
i.8o 360 

1080 
1080 



P R P. IV. 

The principal, time, and amount given, to find 
the rate. 

RULE. 

From the amount, fubtraft thp principal, the re- 
iraindcr divicjed by the produft of the principal and 
time, gives the rate. 

Z E X A M-^ 
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EXAMPLE I. 

At \i'hac rate of fimple intereft will 20 /• amount to 
28.4 in 7 years? Aufviir, 6 per cent. 

7he work* 
ao 28.4 
7 20 



140) 8.40(06 
840 



£ X A M P L E II. 



#.• 



If 36/. amount 1036.9466,0136/. i8j>. 11^, |. ia 
6 months^ 3 >veeks, and 3 days, what rate of fimple 
ihtered is implied in this bargain? Pr^^ncipal 36^ time 
.526, amount 36,9468. Anpuer, $per cent. 

- The work. 
.£i6 369468 

36 36.0 



3156 18.936) .94680 (.05 
1578 94680 



18.936 



The two firft propofitions being of moft common 
ufe, I have annexed two tables, which give the amount 
andrebear, or the prcfent worth of any fum of mo- 
ney for any time under 32 years : the conftrudion of 
them lies in the propofitions themfclves, by making one 
pound the principal in the firft, and one pound the a* 
mour^t in the fecond ; or, if you divide unity by the 
Dumber in the fir A table, the quotient is the number 
in the fecond. 

TABLE 
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L. « 



T 


4 B L 


£ I. 




TAB 


L E 11. , 


Shenuing theaniQunt of 


Shewing the rebate 


one pound for 


^l yearly 




•f one pound for 3 1 


at s and 6 per cent. 




years, at'$ and 6 per 


Simple Intereft, 


: 


cent. Simple Inter eji. 


tears 


5 


6 


S 


6 


I 


i.d5 


; K06 


'95 23^.0 


.943396 


2 


1. 10 


1. 12 




.909091 


.892857 


3 


1. 15 


1. 18 




.8695:65 


.847457 


* 4 


1.20 


1.24 




.83-3333 


.806451 


5 


1.25 


1.30 
. 1.36 




.800CQO 


.769230 


6- 


1.^0 


.769230 


.735294 


r 


1-35 


1.42 




.740740 


.704225 


^ 8 


1.40 


1.48 




.714^86 


.675675 


9 


1.45 


1.54 




.689655 


.649350 


I a; 


1.50 


^ 1.60 




M66ti6 


.625C00 


11 


1.5$ 


r.66 


.645161 


4602409 


12 


1.60 


1.72 




.62 5 coo* 


.581395 


>3 


1.65 


1,78 




.606c 60 


.561797 


M 


1.70 


1.84. 




.588235 


.543478 


.'5 

16 


1-75 


i.9d 


' 


.571428 
.555555 


.526315 


1.80 


1.96 


.510204 


17 


1.85 


2.02 




.540540 


.495049 


18. 


1.90 


2.08 




.526315 


.480.769 


^9 


i-9r 


2.14 




.512820 .467289 


20 
21 


f 2. CO 


2.20 




.500C00 .454545 . 


2.05 


\ 2.26 


.487804 


.442477 


22 


2.10 


: 2,32 




.476190 


.431034 


23 


2.15 


2.38 




.465116 


.420168' 


24 


2.20 


2.44 




.454545 


.4C9836 


25 

26 


^ 2.25 


2.50 
2.56 




.444444 
.4347811 


.4CG000 


2.30 


.390625 


27 


2.35 


2.62 




.425532 


.381679 


28 


2.40 


2,68 




.416666 


.373134 


r 29 


2.45 


2.74 




.408163 


.364963 


30 


2.^0 


2.80 




.400000 


.357^43 


31 1 2.55 1 


2.8d 


/•39ax5rl 


.349650 



Z a 



In 



268 Simple Inttreft. 

In the ufe of thcfe tablef, the proportion runs; 

^ As I : To the tabular number : : So the fum of 

money given : To the aafwer fought. And feeing the 

firft number is an unit, the whole work requires only 

Vi fingle multiplication ; as in the examples following 

may be feen. 

» 

EXAMPLE I. 

In the ufe of the firft table* 
What will 20 /. amount to, forborne 7 years, at 6 
per cent, fimple intcrcft? Anfwer^ 28 /. 8 /. 

Tabular number anfwering 7 years, and under d 
per cent, in the firft table, is , . 1.42 

Multiply by 20 . 

a8.40 

' E X J M P L E II. • 

What will 3 /. 1 7 J. 6 </. amount to, forborne 21 yeirs, 
zt $ per cent, fimplc intereft? Jnf. 7 1. 18/. io^.|. 

Tabular number under 5 per cent, and aqfwcring 
21 years, is 2,0^ 

^ Multiply by "the principal, 2-^7 S 

1025 

. M35 
1 646 

615 ' 



7.94375 
E X A M P L R III. 

In the ufe of the fecond tabic. 
What ready money will pay a <lebt of 28 ^* ^^' 
due 7 years hewce, at 6^fer cent, fimple intercft.' 
Anpwerj 20/. 

Tabular 
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Tabular number againfl 7 years, and unJcr 6;>^ 
cent. is .704225' 

M ultiply by the debt, 28.4 

2816900 
5633800 
1408450 

fc»«— •— ■•■^■"■■^^ 

1^9.9999900 

E X A M P L E IV. 

WJiat ready money will pay a debt of 12 /. 12 /. 6d. 
due 20 years hence, rebate being allowed, at 5 />*r 
etnt. fimple intcreft? Anfv)ef\ 6L 6s. 2^* 

. Tabular number againft. 20 years, and under 5 per 
cent. is .500000 

Multiply by the debt^ 1 2.625 

Produa=56.3i25 

And thus may any^jueftion of this nature be refol- 
ved, if the time given be even years, but if not, ufc 
the propofitions Ujemfclves, as was flxewn before. 

SECT. II. 

But if your queftion be concerning annualrents, pay- 
ments, or annuities to be bought or fold for fome time, 
then you arc to confider it under thefe four particulars. 

Firft^ The annuity or penfion. 

Secondly y The time of continuance.. 

Thirdly y The rate of intereft.- 

Fourthly f The pre fent worth. 

Any three of thefe berng given, the fourth thence 
may be found, as in the four following propofitions 
may be feen* 

P R P. I. 

Annuity,, rate, and time giyen,L to fidd theprcfent 
worth* \ 
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RULE. 

To the fquare of the time multipliedi by the rate^ 
add the double of the time; from which fubtraft the 
rate multiplied by the time, the remainder multiplied 
by the annuity, and that product divided by the 
double of the rate, multiplied by the time)^ 2, the 
quotient is the prefent wortb« 

EXAMPLE !• 

What is an annuity of 20 /. per tf«««m clear valuc^ 
to be fold for 7 years, worth in ready money, finiple 
intcreft being computed at ^per cent. ? Anfmtr^ 1 1^'* 
6/. 9^. \jcre* 

Annuity 20 /• time 7 vears, rate .a^. 

The work. 

16.52 *^^ 

20 1 



49=:fquarc time a.84). 330.40 (H6.338 2*«4r 
•o6?;=che rater 284 * * 

2.94 ,06' 464 

14 7 284, 



16.94 .42 1800 

42 1704 



16.52 960 

«5^ 



.1 .": c 



ro8a 
852 



2280 
2272 



a 

EXAMPLE IK 
There is an annuity of 12 /• 10 x. per annumt ^^ 
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continae 2 1 years ; what is Its worth at 5 per cent, 
fimpk intercft? Anfojer^ 192/. i x. 5 rf..^. 
Annuity 12.5 /• time 21 years^ rate .03. 

The viork. 

12.5 annuity 
24 63 



21 



— 375 

21 21 750 

42 2 



4^1) 7875 (19^^073* 
44J 4* 41 • • 

.05 



21 377 

22.05 .05 369. 

42 



1.05. 85 

64.05 82 

1.05 



■' 30a 

63 287 

130 

70 
41 

29 
PROP. II. 

Prefent worth; time> and rate giveo^ to find the 
annuity* 

RULE. 

Multiply the double of the rate multiplied by the 
time flus 2, by the prefent worth 1 that produft divi- 
ded by the fquare of the time multiplied by the race>. 
flu/ the double of the time, minus the rate inultipiied 
by the time^ the (quotient is the annuity. 

E K j^ J^'*, 
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EXAMPLE I. 

What annuity^ to continue 7 years at 6 per ccnU 
fimple mtercft, will 20 /. purchafe? Anjv)er^ 3 /. 8x. 
pi. iferi. 

Prefent worth 20/. time 7 years^ rate .06. 

The work. 



.12 
7 

2.a4 
ao 



.06 



a9'4 



16.52) 56.80 (3.4382 , 14 

4956 



7240 
6608 



16.94 
16.52 



6320 
495^ 

13640 
1 32 16 

4240 

EXAMPLE II. 

What annuity, to continue 2 1 years, will 1 9^-^73 J 
or 1 92 /. I J. ^ i . i purchafe, at 5 /^ c ew^ Gmpk ^^ 
tereft^ 

Purchafe-moncy 192.0731/. time 21 years, rate.or 



_.. ^ 



simple Interejl. 273 

RULE. 
Pyrchaie money 1 92*073 1 ^ 
Produft of the double of the rate, 7 > multi- 
multiplied by the time flus %^ is 3 "** j^p!y« 

<53) 7975 (UrJ 



• • 



Anfwcr, t2h 10s. 



63 
120 



3*5 
3«5 



This is the coaverfe of futJKott the feeonci> and ff* 
poj&ion tbt &r&, aforegoing. 

FRCP. III. 

The aftsulty^ prefent worth/ aod time beiag jtvecr^ 
to find the rate of intereft 

RULE. 

The produA of the annuity and time, nHnus the 
prefent worth, being multiplied by 2, and divided by 
the fum of double the prefent worth, multiplied Ely 
the time, />/»i the annuity multiplied by the time^ 
: minus the annuity multiplied by the fquare of the 
time, the quotient is the rate. 

EXAMPLE h 
At what rate of fimple intereft will 1-16.33^, or 
r 116/. 6/. ^d^l' pur chafe an annuity of 20/. to con- 
tinue for 7 years? Anjwey, 6 percent, the rate. 

Annuity 20/. prefent worth i 16.338^ time 7 years. 

- . The 



^ 



274 
116.338 

2 


Single Intereff. 

The vjork. 
•20 

7 

140 
788.73 


20 20 

• 7 49 


232.676 

7 


140 i8« 
116.338 80 


r628.732 
140 


23.66a 9^ 
2 


1768.732 
980 


;2) 47-3^49 ('0^ 



788.732 

EXAMPLE II. . - 

At what rate of fimple intcrcft wUl 250 /. P^^^^^^^^ 
annuity of 30 /: per annum, to continue lo years. ^J^ 
4I.6S. II d. i.ferl the intcreft />^ c^- ^^"8^^' 
Annuity 30/. prcfent worth 250, time loycarS' 

The work. 
2300) 1000*0000 (.043478 ^ X. r. « 

. or.L. 4-347 1^^ ^^* 

P R P. IV. ^fy 

Annuity, rate, and prefent worth being gi^c^; 
find the time of continuance. 

RULE. ^ it|. 

To thedoublcdprodua of the prefent wortR, ^ ^^ 
plied by the rate, add the produft of the annuity n» 
plied by the rate, the fquare of thetiifferencc wi ^^^ 
this laft fum, (whidi we may call 2<), anddouwc 
annuity (which may be called 5), added to ^^^^^J^ 
prodtrdl of the prefent worth ; annuity and rat .^ ^^^ 
tiplied one into another, the fquare root or t . 
fum added to, or fiibtrafted from, the ^^^^^fffs ^afr 
ence, accordihgas y^ was either greater ^^ .u^jj^ 
B; this laft fum or difference, divided by,^^"^^^^^^^ 
annuity, multiplied by the rate, quotes the titne 1 e 

EXAMPLE. j^bl 

In what tim« will 7 pound per annum P^V * j? 
of f 2©.4 or 120.4 9s. at 6fer cent fimp'^ ^^^dtf 
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Annuity 7/. rate .06/. prefent worth 120/. Ss. 

Anjwer. In 25 years. 
The work. 
Prefent worth 120.4 Annuity 7 ; 
Rate .06 Rate .06 

7-224 .42 

Mult, by 2 Doub. of ann. 14 

— — - Rate .06 



14.448 



Add 42 .84 

i4,S6S=zA 

14.000:=^ double the annuity •- 

.868 difference. Prefent worth 120.4 
.868 Rate .06 



6944 * 7«'-i24 

5'^^^ Annuity 7 

6944 

50.S6S 

•753424 Mult, by 8 

404-544 

" Prod. 404.544 

405-297424 (20.f 32=:root 

. 868=forraer difference,:::://. 

4 ' greater than B : 

21. fum 



401) 00529 
401 

^023) 12874 .^4) 21.00 (25 years. 
12069 

— » 168 

40262) 8b524 

^0524 420 

" 420 

PROP. 
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P RO P. V. 

To the aforegoing four propofitimi wc may add « 
fifth, vrhich is by having the annuity, time and rate 
given, to find the amount. 

RULE. 

From the given number of y^ars fubtrafl an unit, 
fialf of the remainder, multiplied by theprpduflof 
the rate and time, and to this produft adding the 
number of years given, the fum multiplied by the aiH 
iiuity gives the amount. 

EXAMPLE 1. 

An annuity of 20 /. per annum is forborne 7 years, 
ivhat will then be due at 5 per cent, fimple interefl I 
Annuity 20/. time 7 years, rate .05. Anfw, 161 L 

The work. 
i6=time— I .35 .05 

3 7 

3 — - 

105 " -35 

7 



8.05 
20 

i6x.oo 

EXAMPLE II. 

A tradefman bimls his fon an apprentice for 7 years, 
and at the fame time lets an annuity of 36/.-15/. run 
to the expiration of the faid terpn, that it may be a 
ftock fpr his fon. The queftion is. What this ftock 
will be, accounting fimple intereft at 6 per cent* ? 
AnfwtVy 303 /. 11/. \d. iferi. 

The 
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The work* - 

7 7 3^'7S 

.06 .1 8.26 



.42 6 22050 

3 — 735® 

3 ^940^^) 



•PW— ••■ 



f.z6 

7 ■ 303 '5550 

«.26 

The Srd, fecond and fifth propofit Ions belng'of moft 
common ufe;^ we have annexed tables fitted tber eco, 
zt S znd^ per cent as in the £rft feflion^ whereby 
the anfwer may be found at one fingle operation, as 
in the ufe of them may be feen« 

We need not, fay any thing of their compofitiony 
^he propoiitio^s themfeives being the fountains 
whence they were drawn. 



A a The 



N 



tt>8 



Simple Interefi. 



The prefent nuorth of 
one pound annuities 
for 3 1 years ^ at 5 

and 6 ]ptT ctnt, ism- 
pie Interefi. 



The annuity that one 
pound 'will purchafe 
for 31 years% at 5 
dnd 6 per cent. Sim* 
pie Inter eft. 



Amountofv 
pound Ann, 
for^ty. at 
5 and 6 per 
cSinrp. Int. 




3 
A 



0.952386 
1.863636 

2-739*30 
3-^*'3333 

i|.i{00000 



5.T92307 

5*. 962^62 
6:714285 

7.448375 
8. T 66666 



7 
8 

9 
10 

11 &.870967 

12 8,^62500 
113 10.242424 

i4io.>li764 
I J- T 1.57 '438 

16 

18 

»9 

20 

21 



5.07 3 5 -f9 
5 8 1 690 f 
6.J40540 

7-2 4^715 
7.937500 



8.614457 
|. 9.279069 

9.932584 
10. 853260 

IT. 2 10526 



.192607 
.167702 
.14893^ 

.134259 
.122041 



.197101 
.171913 
.152892 
•137992 

; 125984 



\ 1.222222 
12.864864 
13.5'oocfoo 
T4.128205 
r4. 7 50000 

75.365853 

22li5'-976'90 

23 i6.58n93 
24i7-i8i8i8 

2£ ' 1 7-777777 

26 18.369565 



•iM^45 
.104575 

.097633 

.091644 

.086420 



•1 16084 
.107738 
.100678 
.092184 
.089207 






11.836734 

I2.45f44i:. 

13.067067 
13.672897 
14.272727 



29 
30 
3 



27 18957447 

28 19.5-41666 

20.122449 

20.700000 

1 21. 3741' ^O 



14.865044 
1 5.456896 
16.042016 
1^.602459 

17.200000 



•7-*73437 
18.343511 

18.910447 

'9.472627 

20. o 3 57 1 4 

20.59^^104 



»o8i8i8 

.074074 
.070780 
.068644 

. 065079 
.062593 
.060308 
.058201 

.05625-5 



.O5443S 
.052749 
.051172 
.04969; 
♦O48JO9 
.047005 



.O844B2 

•q8o2«6 
.076527 
.07313-7 
.070063 

.0^262 
.064697 
.062336 
.060158 
.958139 



.056263 

.054515 

.052880 

.051349 

.049911 

.048556 



13-7^ 

4 J- 30 
16.90 

18.55 
19.25 



14.30 
15.96 
17.68 
19.46 
21*30 



22.00- 
23.80 

^7-SS 
29.50 

31.50 

3^-65 
37.8(5 
40.00 



23.^0 

^5.16 

27.18 

25^26 

3^40 



42.25 

44-j; 

.46.90 

49.30 

SA*2S, 



33.60 
35.86 
38.18 
40.56 
43.00 



45.50 
48.06 
50.68 

^3-3^ 
56.10 
58.90 



The 
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' The ufe of tbefe tables are the fanie witli thofe a- 
ibregoing, as in the following examples may be feenr* 

E X A MP L E I. 
In the ufe of the firft table. 
. Ther^ is'-an annuity of 20/. per annum, to continue 
for 7 years, to be fold for ready money ; what is the 
value thereof, allowing fiinple intercft at 6 per cent J 
Tabular number, anfwering 7 years, and under d 
percent. In the fiifV- table is -5.816901 

Multiply by 20 

"\ = 

Anfwer^ 116L 6 /. 9 d. ^. fere* / ' 1 1 6.3 3 8020 
* This agrees with exampi? the firfl, in. the lifil pro- 
pofition of this feftion. 

NotCy But if this were wrought by the common tables 
of fimpleintcreft,fhewingthcprefentworthof annuities, 
printed infeveral books of Arithmetic, the anfwerwill 
be found to be' 1 1 3 /. 1 9 .r . 6 ^. 3 f . fere. So, if th^ir 
tables be true, he that gives 1 16/. 6j. 9^.^ is cheats 
€d of 2/. 7 X. 7.(1, ^. ; but this we wjU try. 

A leads B 113 /. 19/. 6^.f. for 7 years, which at. 
the end thereof amounts to 161 /. i6;f. i\ d.\ \ this- 
is not denied.' At the fame time B delivers up to A an 
annualrent of 20/. per annum, to continue the fame 
term, and accordingly received it annually. Now, the 
queflion is, whether the reception of thefe 7 annual 
payments quij: the fcpres betwixt A and B, both 
being obliged under the fame rate of intereft, for by 
their tables it mruft : but it may appear to any conli- 
derate man it doth not; which I prove thus: 

Tears, 



s 



If 100 /. < 



o 



u 



5 

4 



3beworth^ 



I 
I 
a 



136! 
130] 

lis Y 

112 

106 



what 20/. 7* 
facit. 



: 



T rf^ ''^ 



A a 2 



27.20 
26.00 
24.8^ 
23.60 
22.40 
21.20 

Sum 15=165.20- 
Thus 
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Thus jroii may fee the 6 anDoalpaymetitr are worAj^ 
at the cftd of 7 years, 1 65 /• 4 /• and the whole amount 
that i^ could claim of ^ was but 161/. i6x. iid,^ ^ 
therefore J is 10 /?•$ debt 3 /. 7 /. o </. J^. 

But by thlstableofoursytf/f hadlenttoj?. 116.338, 
or X 16 /. 6 J. 9i/.|* it would, upon the condition afore^ 
faid^ have amounted to 165.2, or 165/. 4/. whereby 
It IS evident our table is founded on a firm founda- 
tion. See Dary in his Intereft Epitomized. 

E X A M P L E II. 

An annuity of 5 if. 15/. to continue iryears, h ta 
be fold for ready money, what is it worth at SP^ 
cent. Ample intereft? Anfwer, 795/. 3 J^» ^d.feri. 

Tabular number aofwering zi ycars^ and udder 5 
per cent, in thc.firft table, is '5'3^S'53 

Multiply by , 5^-75 

76829265 

X 0756097 I 

15365^53 

76829265 



79518289275 



EXAMPLE III. 

In the ufe of the fecond table. 
"WHat annuity, to continue 7 years, will 20/. pur- 
chafe, at 5 per cent, fimple intereft? jinjn). 3 /- 7 J". 
).d.fere. 

Tabular number anfwering 7 years^ and under 5 
per C€fU. in table the fecond, is .167702 

Jlultiply by 2# 

■■I ■ »■ ■ 

_^^ ' ,3 -3 54040 

aUEST. 



— ■ — .- ' = — i ' <» B i 



Stmfie Menp^ a^ 

What annuity, to continue zr yean^ wiUSj/.Mx. 
parchafe, at 6 per cent, fiaiple intereft.^ 

Tabular number anrwcring %Vf and under 6 /^r* 
ctnti in the fecond uble, is .067 262 

Multiply by 65.5 

33^3 »<> 
336310 

493572 1 



Adfw.^U Zs. I d. |i 4.40566 x<> 

~ EX A MP L E^ I. 

in the uft of the third tables 
Ail tmitiity 0(2^ per annum it forborne for 7 years;; 
mh2t wlU then be due at yper cent, fimple intereft I 
jhifvjer^ i6tL 

Tabulae numb^t anfwering 7 yearsy and under 5 
^r.c^/2/. in the third table^is^ ' ^o^ 

20 



i6Kecy 
EX A MP L E IL. 

What'Ufill an annuity of-36 /• ii /.'31/. amount to^ 
forb3rnc 21 years, at 6 j>^r c^ut* iwaple intereft? 
Jnfw. 1228 /. i#/. 

Tabular number anfwering 22 year% and\mder 6^' 
J#r cerU. in table the third^.isy 33*^® 

Multipry. 36-5625 

% 33.6 

1^96875 . 
. 1096875- 

» _ 



r 
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Thus may any other queflion.be relblved, if the- 
time given be even year5y potexceeding 3 1 years ;.and 
the rate either 5 ox^^ per cent. If otberwifc, you muft 
ufe the propoficions themfclves. 

Here follow fonac more qucftions for the ofe of the 
fold tables, \vfaerein appear fome more variety. 

. . . . , ^ IT £. 5 r. L 

A bath an annuity of 20/. per annum^ to continue 
7 years. ,B bath an annuity off/. 10 j*. to continue 
'2 [ years. Thefe two perfons would change annuities», 
and allow each other flmple intereft at 6per<:ent., 
The queftlon is, who muit pay money, and how 
much? AfipweTy AzavA receive ixQjxnB 34/. ii.j. 
7^. ^. on the condition aforefaid. 

Seek by table the firft, \r\ the fecoodTor laft head 
of tables, the prefent worth of 20 /. per a^mim, to. 
continue 7 years, which you may fee. by the work; 
will be 116L 6s. 9^. |. 

20 



' ^=116.338020 

Seek Kkew4fe by the fame table the prefent worth 
of 5 /. I o f . per annum^ to, continue 2 h years, which- 
by the work you may fee will be 81 /. 15/. i d. J. 

' 14.865044 

■ ■ 

• N - ; '74325^^0. 

74325220 • 



iPz=8 1. 75 7 742a 
/. s. d. q^. 
From 116 : 06 : 9 : I 
Sub. 81 : 15 : I : J 

Reft 34: II : 7 : 2 
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. r \ .^U E ST, IL 

/fiends j5 3,60 /.. upon a mortgage of land, whole 
lent is 75/. per ann. B keeps his raoney five years, 
duidi^g which: tiine ^receives ^he faid rem; at fhetnd 
^fwbijCJt^finae they come to. ateQunt^ ThQijudftion 
ij$j^. wbet^Qr.this.rent ha,i;h ^lea^tjd th^ mortgage? if 
not, what rhuft B pay to A fimple intercft, at 6 per 
cent, being accounted on both iides. 

Firfif Seek by the fiivft table in the former head of 
tables, the amount of ^^P-Z.^.tD continue 5 years at 
6 per cent, fimple intcreft^^wh^h you will find to be 

' .J • 

39 
. . '..i r : / ' .,46^.00.,' ' ' ^ .' 4-: 

Secondly.^ Seek by table- tlic third in \thefecond head 
pf tables, wh*t aainnuity'of y^Lper'annutn wHla^ 
mount to, forborne 5 yeats, at 6 per cent, finiple in?» 
tercft, which. you \vill find to be 420 /. which B muft 
p^ unto^ before, he have dlfcharged^his. mortgage^ ^^ 

J f , , • • : : . {-..■.■ ■ • > . . 

5.60 

. ^75' I ■ 



• ' •• 



i«P"»^iP' 



420,00 

A merchant is indebted 3€q/. the creditor is con« 

tented 
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tented to receive the fame at 10 e'qual yearly paymentv 
the debtor allowing for the forbeai^ance of the fame 
money after the rate of 6 fer ce/U. fimple intcreft. 
The queftion is, what.th6fe paynocau ought to be?. 
Anfwery 45 /. 7 /. rd. 

Seek in the fecond taWe of the laft beai of tabled 
for the numbers over-againft ro Jears, tSAXxtMr^p^ 
cent, ivhich number inultip]ied by %6of glides ^ tt^ 
fver- 

S^e the work^ 
.125984: 

i: 7559040 

37795'^ 

I ■! 1 I 

43-354240 

^ti,Esr. IV. 

A gentleman bequeathed 1500 /. to his daugbtjTf 
to be paid her at 1 4 years end. The executors de- 
lire to pay ready money, fo they may be abated after 
the |dtc of 5 p«r cent. Cmpie iAtfct-cft- The q^ielboit 
is, what ready money wiU pay this legacy ? /wj/^^»> 
882L ys. osi.l. 

Seek in the fccoad table in the fir ft head of tab^ 
for the number over-againfl the 14th year, and tindc* 
Sfer cent* which multiplied by 1300 gives thcanf*^ 

The -workm 

150Q 



2941175 
588235 

-l*a.3jl2jQQ 



^l/iSt 



^ -' 



7are and TrtU 2% 

^U E ST. V. 

A gcnrlejeian hath i6o /, which he would lay out 
to purchaie. 20 /. per annum. How many years niuft 
the faid annuity continuei fimple intereft being cono^ 
puted at 6 per cent, ? 

firfti Divide 160 by 20, quotes 8, which (hews he 
gives 8 years purchafe for the faid annuity. 

Secondly, Seek in the firft table of the laft head of 
tables, and under 6 per cent, for the number 8 ; but 
not finding it, I look the next lefs, which is 7-937500^ 
and over-againft it is 10 years, which fhews it muft 
continue fomewhat above 10 years-; and to find what, 
fay> as the diiierence betwixt this and the next bigger 
number .676757 : to i : : So the difference of the laid 
next lefs and 8, [viz,) .0625 : to .092 parts of ayear, 
equal to i month and 5 days^ accounting 13 to the 
year. So his annuity mull continue 10 years^^ i months 
add 5 days. 

Let thcfe fufHce in this place. 

We flioutd now proceed to Compound Intereji antt 
Anniaties ; but thefe things being beft performed by 
logarithims, we will therefore treat of them when we 
come into Logarithmetkal Arithmetic, 

We fhallnow proceed to other parts of Arithmetic^ 
as Tir^f and r^/re, Barter, Feiloivfiip^ &c. 

Ruks in Tare and Tret, ^e^ 

^ 

THESE are allowances commonly uied among^ 
merchants^ in fuch cohim^dities as are fold by 
weight. 

Tare^ is the weight of the bag, chefJ, 'hogfficad,. 
^c. wherein the goods are ^rried or put. 

Tret, 



2t6 ' Tare and ffef. 

Tretf is an allowance of 4/** in 100, or 104 /*. for 
gdods wherein is lofs, as treacle^ fugar, &c. 

Cloff, is an allowance of % pound upon every draught 
which exccedeth 300 grofs weight. 

Subtllf, is the weight of the goods when the tare is 
fubtra Aedy but not the tret. 

Neat weight, is the remainder when both (if both 
be allowed) are taken away. 

* ^ • 

^U E S 71 I. 

If 6bags o(raifins, marked with the grofs weight, as 
followtth, tare 20 pound per bag^ what neat weigh;.? 

fir/?, Multiply 20, the <^» . 9- ^^• 

weight of each bag, by 6, J 7 2 1 1 

the number of bags, pro^ B S i 17" 

duceth 1 20, which divided C 6 3 14 

by 112, gives I tr. o^. 8/^. Dg o 10 

which fubtrafled from the . £" 8 2 1 7 

grofs, gives the neat wt. F 6 l 20 

20 47 o 05 grofs WD 

6 Sub. 108 tare. 

C q. lb. ' 



112) 120 (i o 8 Jnfw. 45 3 25 neatwc 

112 



8 



r I • 



dU EST. II. 

In 346 C. 3 /. 1 2 ib. grofs, tare 12 lb. pei:C. hov 
many C reat? ' * . 

Firft, £»d the pounds grofs, 



». I 



Thw 



Tare and Tret. ^%^ 



C. f. /. To find the tare. 
Thus .346 3 12 lb. lb, lb. 

4 Say, if iiz: 12 :;38848 
■ 12 

^3^7 qdarters. 



11098 



28 77696 

38848 



I -I ii fi 



2775 112)466176(4162=: 

• • • the tare/ 

38848 /^.grofs. _ 448 
4162 tare fub; 



C, q. lb, 181 

112)34686 (309 2 22 neat wt. 112 



336 . , 697 

672 



io86 

1008 256 

224 



Reft 78/*.=?: iqrs. 22*. 



Rem. 32 Inconfid. 



^UEST. III. 
In 674 C. 2 q. 16 lb. groh weight, . tare 14 lb. per 
C what neat weight?' 
C. q. lb. 
1^674 2 i6grofswt. 
84 I 9 tare. 

590 I 7 neat wt. 

When tare, as here, is an aliquot Aiquotparts 11%. 
part of 1 1 2, take fueh part of the lb. 

grofs weight; which fubtra^led 7 iszz ^V 
from the grofs, leaves the neat t4hz=: \ 
weight, as in the example I take i-6is=f ^ 
5 part for 14 lb. • 28 iszr | 

Any aliquot part is (hewn in the ' 56 is =z ^ 
annexed table. ^4 is = 4 

The 



The- tare in the fccond qceftion tnigfat feavc been 
found more quickly, ai in the foUo^iuf queilion, 
^here the tare is^no aliquot part of 1 1 2. 

HU E S T. IV. 

In 246 C*. 2^. i6/^. grofs, tare 21 ft./>tfrt7. how 
many hundred neat? j^njw. 200 CI 1 q. i6ib. 

Reduce the grofs in- 
to pounds ibus^ To find tiie tare. 

C. q. ih. C. q. lb. Here fo find the 

246 2 16 246 2 i6 tare I muiiiply the 

4 21 ' grofs C by 21, and 

■ ■ for the 2 quarters 1 

986 246 took § of the 21 W. 

28 492 - and becaufe 16 is f 

«i— ^ - of i 1 2y I took 7 of 

7 894 5 1 66 2X, which is 3, which 

1973 10$ added is the tare, 

3 as in the work. 



27624 M. grofs*' 
5179 i tare 5179 J tare 
Ci q. lb. 



212) 22444§ (200 I 16^ neat wtl 



• • 



224 

q» lb. 
044=1 16 

Thclaft qucftion may be anfwered as in the annexe 
ed work ; for though 2 1 tt. is not an aliquot part of 
112/*. it may be parted into aliquot parts {viz.) 14 
and 7. For 14,/* take ^ part, and for 7 lb. take ^ of 
14; thole two added together give thetare> which 
fubtrafted from the grofs, leaves the neat weight, as 
before. Thus you may do in «afiJy «afcs, which the 

Jearner ihould obfcrvc. 

C 



Tare and Tirf. 



ftt^ 



c* '^* Iff* 



^ 246 2 16 grofs wt. 



^30 3 9 J tare. 



5ub. 46 o 17^ 



1 i I > 



2Q0 I i6ineatwt. 



j^,^ £ 5 r. V. 



f.72 3 12 grofs wt. 
10 I I Stare. 



In 7^ (7. 3^- ii/*' grofe, tare i6li.perC tret^lb 
^eri04, h6w many C neat? C ^. ft. 

The tare is found as be- 
forcj which fubtra£ted from 
the grofs, leaves the iubtile, 
^ich I divide by -26, which 
is^ of 104, quotes the tret, 
which taken from the fub- 
^lle^ leaves the neat weight. 



^7t62 



^o 



I 

I 



22 fubtile. 
17 tret. 



60 



au E S T. VI. 



o 05 neat wc 



In^ hogflieads of tobacco, containing 56^. 2f. 
20 /*. grofs, tare 3© /*. />^r hogfhead, 4 Ih. per 104 
tret, and 2 Ib^ upon every 336 grofs >ircight for clotf; 
what will the neat weight coft at 6 d. ^. per pound ; 
51/. II /. Zd. being 3edudled for cultom andotbpr 
♦charges? Anjvjer^ to8/. iix. 9^. 



S€< the folhvAng work. 



The 



I 






po Tie Rule of Barter. 

Tlje work. 

lb. Mul. 30 33^) 5931 (i7=^the 

1X2 By 6 • LcloS. 

56 33^ ^ . 

. 1 80 tare ' ' 

671 ^571 

560 26) 6168 (237 A tret. ai3S* 

S6 S^" 

20 ■' 219 

6348gro6. 78 At 6 ^. J wt. 59*4 

180 tare. — 
188 

6i6afubtik. ri82 

237 tret. 

1 7 cloE 



5914 neat. 





2957 
• 246. 


5 




/. 32013 . 


.^d. 


L. 


160 . 3 
5( . II 


•S 
.8 



jtnf. L. 108 .11.9 



^he Kvie o/" B A R t-e r . 

BA R T E R is a rule by which merchants or others 
exchange goods of feveral prices and quantities, 
fo as to receive no lofs by fuch truck or change. 

Obfervc the natuFC and work of the following quc- 
ilions. 

HUE ST. 1. 

How iTDany pounds of Ajgar at 4 rf. ^ per pounds 
mnft be given in barccr for 6ogrols of inde at 8/. 8 J. 
pcrgrofs? I 

, Firft, 1 



T^ 



Tbe Rule of Barter. %gf.- 

Firfti by practice find che s, d* 
value of the 60 grofs of at8: Bgrofswt.6ogro* 
incle at 8 /.^ 8 d, per grofs, . ' 

%vhich will be 26 /. which "24 

divided by the decimal of .. * 

4 d. ^, which is .01875^ -'^ 

quotes 1*3861^ the uumbes > Facit 26 L 

of pounds fought* 

.01875) 26.00000 (1386.666 

1875 At 4 ^. ■' /^* wt. 1386I 

7250 _^ ..fi7 6 d- 

5625 /M '3 3; 

Proof,^ J 

16250 I — — 

15000 L*6 o ^ 

12500 
11250 



ITS<X 



Or the kft queiHon may be wrought thus: bring 
the price of a grofs (viz, 8 j. 8 ^.);into pence, which 
will be 104 ; then fay, 

If 4 d, J, or 4.5, become 104 d. what will 60 be* 
comef Facit 138OI, as before. 

But you mayobfcrve the terms are notmetjiodically 
Aated; but becaufe the 3d multiplied by the 2d, and 
divided by the ift, gives the true anfwer, we have fo 
placed the nun^ers : the reader therefore is to confi- 
der fuch cafes, that he be at no^lofs; for the rcafon is-> 
evident. . 

^U E S r. .11.1 



'"^*^-*-*"*'* ^>" ^ f^r^tf/yu^QoL atOAOj^^per pack. 



andi 



api 7** Ride of -Bitter^. 

and at 1 5 d: per pound rea^nioiifey j.lnbartci- be will: 
hare i6ii ^, J? hath broadbcds ait 5/. /^er yard readjf' 
money. 1 he queftion is, to kocnv-hoW j8 niuft raife 
his beds in barter per yanJ, that he be no lofer; and 
how diany yards will be equivalent to the two packs 
^f cotton? 

Find fir A bow much he muft raife his beds in barter ; 
thus, if 15 d. becomes 16 d. ^what will ^s.? Fack^' 
5 s. 6d,; this done, at i6d. ^erlb. what will % packs 
or 480 Ih. coil ? And note^ That as many pence as the 
pound cqAs, fo many pounds will the pack coft. So 
the 2 pack^s will coft 33 pounds j then^ as in the laft 
queftion, divide 33 by the decimal of 5 x; 6d. (viz.) 
^7S) quotes 2 2Q, the number of yards fought. 



i 

^See theworh 


d» d» s*- 


r 


Firfl, If 15 : 16.5 :: 5. 




5 


.' 


-is) 82-5 (5'5 


Facity 5 /. 6 di. 


75 


■ 


75 


« 1 


75. ■-'■ 


> 



&c<mAfyj^ .Vf^f^ 33.^00 (i2oyardii 



• *• 



•nMi*> 



275 

At 5 J. 6 «i. Ydi Wt. 

550 Proof, 



raof 

30 
3 



faaV33 



I 

J 



^'U E s r. III. 



^ * 



j4 hath. TOO' yards i>f kcrfey at 3 s. peryztA ready 
money, which he barters with B vx 3 j^* 6d. taking 
fmaU hair-t>uttons at 15 rf. per grofs, which arejiuc 
worth 12 d. How many grofs or buttons will pay for 
the kcrfey; and whether doth Aov B get the letter 
bargain; and by how muchf ^ '■ 

Firfiy at 3/. 6d.pery2xi^ 'what lod yards? . 

12.5 \ 

5.0 . 

Jtoft, 17.5 or 17/. 10 Sm 

\ 

Secondly, po62^l j 7.500a (a 80 numb, of gr. fought^ 

1250 • 



■ 


5000 


t 


\ 






• 


5000 


•...0. — 


i • < 


: . %. 


, 




. 


' 




• 


1 


' 




>l 


TUrdfy, 


At 3 /. 


Td. 


Wf. 


fOO ' ' 


• 




■N ' 






10 


-• • 


, 


i ' 


v 


1 M 


5 

1 


i 



>.<y ..:i, ' I 



Fadrt t-s A. 
FotsnMy,<M i2i/cMBfr. irfiat ^80 

—• _ ! 

1-45. •- 

• . -rf^s goods are worth n ji andrjJ's goods ^\<rorth 14/, U 
.byiwhich it is evident B gei;s the better bargain by .; 

^Mio4 Pjaoibmifigs.'^ ^. 

B b 3 J Bnt^ 



294 ^^ RHe^^f Barter. 

But if it were required to lanow How ranch percent. 
B bath the better bargain^ then fay. If 14/. become 
15/. v/hftt.will 109/, become? ^n/ 107.142/. or 
7.142, the gain /^ C(?«/. 

14 



100 

9a 





20 

»4 




60 
. 5^ 


f 


40 




j^ £/" £ 5 r. IV. 



yf hath Iinen-cloth at loJL the ell ready nK>neyy in 
barter izr/. B hath 3610 povuid of fugar at yd. the 
pound ready money> and would have of A 25^* iQ 
ready money, the reft in rmen-cipth. The queftion 
3$, What rate, the fugar bears in Ibarter^. and how 
much linen cloth -^muft give unto B ? 

It is evident that as much fugar as^ receives ready 
money for, ivhich is 35 pounds wofth, be ought but 
to have 7 rf. fo^ poi^nd for it. 

However, firft find the barter thus ; l( lod, iiid. 
: : 7 if. ifacH 8^. Then find the <quantky of fugar 
J muft have for his 35/. Thus if -^-^ i^ n^^ Ja- 
ck J 20T) lb. of fugar, which fubtradl Irom 3610, reft- 
cth 2410, which at Sd. y^. the pound will amount 
to 84/. 7 J. or 84,35 • which divided by the decimal 
of I /hilling, viz. .05', gives, 1687, the quantity of 
linen-cloth in ells, which was required* 

The 



^ 



7 he Rids of Barter* af5 

The rate tbe fug^r bears tn barter Is 8.4>r B muft re- 
ceive 1687 ellsof llnen^clotb, anid 35/. in ready money. 

^U E ST. V. - 

Two merchants barter ^.^ hath 2Q hundred of 
cheefe at 21 s. 6.d. the hundred yB hath 8 pieces of 
Jrijb cloth> at 3/. 14/. per piece. The qucftioh is^ 
Whether muft receive money>^ and.how much? Jfif* 
^muft pay to B 8/. 2 /. 

firjf, Sa)', at 21 /. 64. the 61 what 20 CT ^ 

1 
Jnf 21 UiQS. jfs gpodSi. o 10 

. . - . Eacit 21 10 . 

Secondly, Say,.at 3i. 141. per piece, what 8 pieces? 

24 
u^;w/r 29 1 2 jD'is goods*. . 4' 

Sub. 21 10 z 12 



Keft 82 Facit 29 12 

J barters with B filkftox:kings at jos.perpzir, 
which are vendible i»ut. for 26/. and would have f 
ready money^ and again .19 /. per cent, for iluiTat 4 /• 
^ yard ready nion^ : how muft the yard of ftuff 
be valued to equal the barter! 

L /• s. Si 

Firjl, I fay, if 100 : no : : what 30? Fadt 33^ 



33'00 



Then, bceaufe A would have ^ in ready money^ 
the barter only rcftcth in the |; which is the remain- 
der: 



29^ 



rhe'Ruk tf Batter s^ 



dcr: wherefore fubtra^ \^^ 3^ which \% r i, from 
the true price 26^ refieth i5,.aju!'fi:Qin it&l^ fio.Af^U; 
33, leaves 22. Then fay^ 

If 15 : 1% t^.-4 . 



»5) 88 (511 
75 

J3 



•^«5^-Tfv 



:e, t^ E .s T. ..yn. 



A Barters ••tfnii^B cloves ; at 6/. for 7 x« 6 d. per 
pouad, uid is ivilUng to iofe \ol. per cent, to have -I-. 
ready- money: What u the. jufi price of a yard of 
velvet delivered at ^%s. to :«qud the barter ? ■ 



fir/?, Say. if 100 : 90 

450 
630 



J*. 
S7.5 



Ftfj^/^ 6/. 9^*. 



6.750 



Next, for 1^ feady money, 5vhich he defires, abare 
from 7/. and td. the bartering price, \ thereof, whicH 
is 2 J. 6 rf. r^ft 5 j; Then take 2/. 64, from 6 /• 9/4 
reft 4/. 3 4. 



Thea: 



N 



Tlh Rtde of FellowJiip»^ 297 



/. Si 'S. 

Theft fay> If 5 : 4.25 : : 2X 

22 



850 
850 

/. 



5) 93.50 (1S.7 equal to the ]U(t price 
• •• of a yard of velvet* 

5 



43 

40 



35 

H 
00 






THu Rule of VELLQVtSHlt^,- 

- . - ' ' ' 

THE Rule ofFellozv/bip is for mcrdiants, or othcn 
traders, where they^hate joint flocks in compa- 
ny, to diflribute unto every one his proportional fiiare 
of the gain or lofs,. according, to bis ftock lai4 oiit. 

It is divided into two parts, commonly called the . 
Single and Double Rule of Fellew/hip; of which in . 
their order. 

In the Single Rule, having the particular flocks,^ 
and tlie whole gain or.lofs, to find each particular^ 
gain or lofs, obierve this general ri|le ;.. 
As the total fum of the Aocks : , 
Tq the total gain or lofs :.. : \ 
. So each man's particular Aock : ^ 

To each maa^a particular gaiaor lofs.. 

SLUESr. 



1 



t^ SSngli Rule of FeUowfiip. 

^U E ST. I. 
Three merchants pot in money together. A, B^.smd 
C; i^put In 20 /. B put In 30/. ^put in 40/. th^ 
(ainea 180/. what is each man's part of the gaia? 
^20^ 

£ 3«> The total fum pp/. Gain i^qL 
C 403 

Sum 90 

Then fay, 

L L I. 
Brfty Tot A^t ihare; If 90 : 180 >: : ao^ 

ao ^ 

po) 3600 (4p for A. 

00 

/. /. /. 

SiCMdlf, For Fs flure; I£ 90 i r8o : : 30 

3^ 

90) 5400 (60 for B. 
54c::. 

00 

/. /; /. 

f^h-Jfyf For C*8 ihare; If 90 : 180: 140^' 
Part. 40 

AH 40 /; ^ 

B*s 60/. 90) 7200 (80 Tot C: 

' C?s8o/. 720 



^ Sum 1 80 for proof. oo 

But if you^confidcr the obfcrvation belonging to ^he 
queftiop; lAih^t Kuk of Three, you may contract your 
work jai^is'iuid the like queftions/ as was there inti- 



I 



^ 



Single Rule if . Fettotv/bip. apf 

mated ; for if you divide your fecond number i8o by 
youriirft number 90^ attd by the quotient 7,^ multi- 
plying y^, Bj and Ch ftock, {viz,) 20, jo, 40, produ- 
ced! 40, 60, 80, A, By and C^ gains. 

Ste the work* 

. 90} 1 80 (a Mult 20/. Mult. 30 
180 By 2 By 2 



o 4oz=/^'s gain. 6oiii7*sgaiii 

jfs 40 gain* 

Mult, 40 i^'s 60 gain. 

^ By 2 iCs 80 gain. 

• ' _ " « ' 

Sosz^^sgain. 180 proof. 

But if you confider tbis queftion, the anfwer itiay 
more quickly be found yet ; for feeing the gain was 
•double to the whole ftock, each man'? gain will be 
double to his ftock ; and fach>confiderations.as thefe 
may be of good ufe in ma^ cafes. 

^U EST. II. 

A chapman breaking, owes unto Tour men the fot 
Jowing fums of money, vizi 



L J. d. 



CA 21 96 

tli 72 19 3 

To ^C 114 13 9 

l^D 264 17 6 



Hts whole eftate is found ta 
be but .148/. 2/. 6 J. What 
muft each have, of the fame^ 
and what will it be per pound i 



Sum= 474 00 o 



If you work this queftion the contracted way, the 
^otient Will be the anfwer />^ pound^ to wit^ ^x. ji^ 

See 



300 single Rule of FettowJBf. 

See the whole work* 

474} .148^125 (.3 1 25=6^.3^. vhit each mirft harre 

,fer/fowuL 



«n 



592 Reiduce the brdken part of cadi 
47.4 -man's money into decimals, which 
-— multiplied by .3*^5, gives in the ft- 
f 1 85 veiralrprodufiby what each mdft have. 
94« * - 

I3740 
2370 



^irtt. ri4^tJ875 Mult. 72.96^5 Miilt. 21.475 
By *3i25 By .3125 By .3125 



■'5734375 


3648125 


107375 


a 293750 


' 145925^ 


42950 


I 146875 


729625 


2 '475 


3440625 


2188875 


64425 



*&=35.839843-75 5=22.^0078125 ^^=6.7x09375 

Mult. 264.875 ^ /. /. /. d. ^. 

By -3^25 Azz 6.7109375 = 6 : 14 : 2 : -a 

■ i?= 22.80078125== 22 : 16 : o : O 

1324375 ^= ^5-839^4375— 35 • ^ * 9 = 3 

529750 2te: 82.7734375 =82 : 15 : 5 • 3 

264^75 ■ * -■ — 

794625 Proof 1 48.1 2500000 sri 48 : 02 : 6 : o \ 



r 1 

1S$stgle Ruh of FeUav^f* 30X 

^u E srr HI. 

A, D and ^put in money together ; -^^ut in loL 
B and 6" ptrtra.^s/. they gained 63 /. of\irhich5 
took up 21 /. What <lid -<5r'and C gain, and B and C • 
put in ? 

Firjty Find ^s gain, thas; If 105, the fum of all 
. -ftocks, gain 63 /•, what will 20 /. A^s ftock gain? Facit 
12 U for A^s gain. 

Secondly, Find jff's ftock, thus ; If 1 2 /. which i$ ^s 
|[aui> come from 20 /. /f's ftock ; what will 21 /. come 
from, which is jP's gain? Facit 35/. which is 5*s ftock; 
theft Cs ftock muft be the remainder to 85, (v/z.^ 30/. 
And if you Yubtraft, A dndB'^s gain 33, from the 

whole gain 6^^ refts 30 for C^s gain. 

■ . ,■ ' 

^ ^U E ST. Vf. 

J, P and C put in money together; ^^pnt in 20 ?• 
'M 30/. C a fum unknown; they gained 36/. 6" took up ' 

16/. What did A and B gain, and C put in ? 

Subtra£t C's gain, 16/.' from the whole gain 36/. 
refteth 20/. Then fay, If 50/. /Tand i5's ftock, gain 
20 /. what will A^% ftock, 20 /. gain ? Facit % for //,. 
ithen B muft have 1 2. To find C's ftock, fay, If 8 /• 
which is A^% gain, come from 2f, what will r6/. C'« 
gain, come from? Facit 40/. which C put in« 

' ^2/ E S r. V. 

-<^, B and Cput in 366/. and gained 1^70 /, of which 
as oft as A took up 3 /. i? took up 5/. and as oft as 
B took ap ^k C took up 7 /. What did each gain, 
dnd put in ? 

Suppofefome number for A, that the reft of the parts 
maybe taken without fractions : As fuppofe y/had 9/. 
then B muft have 15/. actd '€ 21 L whole fum is 45* 

Then the proportion is^ 

9 S4 

As 45 : To 270, Sa> : : 15 : To 90 

- 21 126 

C c "But 



3^)2 tUngle Rule of feHovi/h^. 

But you had better find a common multiplicator, 
ss in the contracted way. 

45) 3^ (8=com« mult« 45) 270 (6=cpm. mult. 
360 270 



o o 

Then 8 times 9 is 72 ^. Then 6 times 9 is 54 ^ 

And 8 times 15 is 120 ^. And 8 times rf is 90 B^ 

And 8 times 21 is 168 C. And 6 times 21 is 126 Q 



Proof=:36o Proofciyo 

^U E S T. VI. 

Two merchants company ; /^puts in 3 6 /• and taketh 
I of the gain ; what did B put in ? 
. If ^ take up §y B muft needs have f . 

Then fay, If | : 36 : : f : Facit 24 for i?. 

2 



3) 72 («4 
6 



12 
12 



Seeing the denominators of the fraftions are equal, 
I negleft them, and work with the numerators. 

^UEST. VII. 

Two merchants company 5 ^putin2o/. and ^ff put 
in 1 44 ducats ; they gained 6yL 10 /. of which A took 
83^ 30 /. What is the value of a ducats Anf. 6 j. 3^. 

Fifft, 






r 

i 

Sf/igl i Rtde of Fellow/bip. JQ J 

Firft, find a ftock for i?, equivalent to ^s ftock, 
thus: /. /. /. 

If 30 : 20 : : 6y,^ 
144) 45«oo (.3125=, 20 
to 6 X. 3 d. 



• • 



432 ' 30) 1350.0 (45./,=to i/^Juc 

x8o 120 
,4.4 , 

150 

360 150 
a88 



oa 



720 
720 

^U E S T. VIII. 
Two merchants put in money together, and gained 
i 20 /. Their agreement was, that A (hould have i o /. 
per cerd. gain, and -5 8/. per cent. What mutt each 
have ? 

Suppofe each man's gain per cent, to be his ftock ; 
£b ^i^s ftock will be 10/. and ^'s ftock 8/. whofe fum 
is 18/. Then fay, If 18/. : 120/. : : 10/, Facit'66\, 
for ^'s gain, then E muft have ^ih 
18 : 120 : : 10 
10 



18) r2oo (66f|=| A's part 
108 



120 120 

108 66|; 



1^ 53i ^'s part. 

C c 2 ^U E ST. 



304 Sif^li Ride tf Felbwfiip. 

HU E S r. IX. 

A, B, C and D put inmoney together, and gabcda; 
fum of money, of which ^ B and C took 60 /. By C 
and D took 90 /. C^D nni A took ^/. andiD, AzvA 
B took up 70 /. What diftinA gain did each Uke up^ 

Add thefe 4 numbers into one fum, vrhkh makes 
300 /. in which each man'Sx money is named 3 times; 
therefore take \ of it, makes 100 /.for the whole gab; 
from which fubiraft 4 B and C\ gain 60/L leaves Ifi 
gain 40./. and from the lame fum lOQ /. fubtraA ivhat 
Bf C and D took up, leaves \o /. for A j and from the 
fame fum 100 /. fubtcafl what £7, D 9sA A took up^ 
viz. 80/. leaves 20/. for J9's gain. Asdlaftly, I/fro^ 
100 /. you fubtraft what DyB and A took up, y®**- 
leaves 30/. for €'% gain. So ^had iq/. B 20/. CjqA 
and D ^qU 

HURST. X. 

Four men bought a hive of bees for 20 (hillings, ol 
which ^ muft pay hBi,Cl,D^; what nuift wch 
pay of the 20 JfhiJIirigs? 

Here if you take the natural parts of aaihilHflg'** 
they are expreffed in the queftion, 

s, s. d, 

rj of 2«=r6 : 8 But the fum to be paid is 20 u 

Theni ? of 20=5 : o wherefore 20/. muft be fli' 

II of 20=4 : o vided into fuch proportion as 

L^ of 20=3 : 4 ^ the parts bear one to another. 

, - 

Sum=ri9:o 

Wherefore reduce the fraftions J, |, |, f, »ot^/ 
common denominator, which Nvrll be f§, ^,11' ^' 
and neglcfting the denominators, add the numerators 
into one fum, which will be 57; then the proportion 

As 



IS, 



.CI • ,'-\^sr ' 



rJl 



^/. '■ • 
fTao r To : y^r^ox yti^ 

X. . : ; 15 : To : 5ff for ^V *. payment- 

A^ 57 • T4 io ^ • So A 1 2': To : 4|f for Cs {' . 
^-^\ Lt#:To:3|f fori^'sj 

Proof, 20:0 

But if the agt^emcnt had been, that ^muft'pay |i, 

^ i» ^i> -^ l> then th(? parts would have exceeded the 
"whole, , S€ -di 

For ^.of.. 26 is 10 :o. In this cafe work as before, by* 
And ^ of 20 is 6 : 8- reducing^ the fractions into 
And ^ of 20 is 5 : • common denominators, which 
Andf of 2ois 4:0 wiU be ^%, J|, J|, JA, the 

■> ^ fum of the numerators is "jj.^' 
Sum is 25: 8 Then-, 

• J, ' 

f3<y:To:7ff foryj^n 
s. J 20 : To : sf ^ for ^*s { 

A«77:To20::So^. 15 : To 13^^ for6"s fW^^t^ 

[J 2 : To i 37^ for /ys J. ^ t 

III ' ■ I ■ ■ 

Pxoof, ;2o:o- 




Factorship; 

"Nder this head may be reckoned t ho fe qi4eftions< 
which belong to l^ftorlhi^ fueh as a^e. _theie. 
f<>llowing. - 

^UES r: L 

A merchant delivers unto his faft6r 50/. and if the 
filftor put in 30 /. he will allow him half of the gain; 
What ii the faftor's pcrfpn cfteemed at? 

C c 3_ * Subtraft 



3o6 Factorship. 

Stbtraft3o/. from 50/. rcftethio/. and fo much is 
the fa<^tor's perfon eftcemed at. The reafon is cvideoc 

^u E s r. IL 

A merchant delivers unto his faAor 60 /. and allows 
him for his gains |: of the gain : What money muftthc 
fa^or put in that he may have equal gain? 

From 60 1, take \, which is 20/. which fubtraft from 
60 L leaves 40/. which the fa£lor oaufl put in to faftve 
half the gains* 

dU E S T. IIL 

A merchant delivers to hb faftor sp# /. and eftcemed 
his perfon at 200 /. W hen they made up their accounts, 
they gained 20 /. per cent. What is the faftor's part? 

To 500 /. add 200 /. the fum Is 700. : Then fay, If 
100/. gain 20/. what 700/..^ Facit^ 140/* lhcD,u 
700/. gain 140/. what 200 LP Facit, 40/. the fac^ 
tor's part, and the m<?rchant muft have i<>o ^' 

^U E S T. IV. 

A faftor receives loco/. from a merchant, to which 
he adds 300 /. of hi$ own; his perfon is eftccmcdat 

260 /. What muft the faSor have of the gain? 
It is evident the merchants flock is 1000 /. ano the 

faftor's own flock 300 / together with 260 /. ^^^^^' 

fonal value, makes 360 /. to which the faftor's &oc^ 

is equivalent. 

The merchant's Jftock loco 
The faftor's 'ftock- . 560 

Sum 1560 
Then fay, If .1560 : i 2 : 560, Facit ||, for Je 
faftcr's fhare; then th^ merchant muft have flforni 
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Double FELLOW6HIP. 



IT is called Double FdWmJhlpy when, their gahis^arc 
dilfcreht, not only in refpe^ to their flocks, but 
in refpeft of the time of continuance in company. 
And tha^ y o'a;4n^y ; work a&y fuch cjueiHpn, obfcryc 
this general rule. , , 

As the total fum of the products of each man's mo* 
ney and. time : is to the total gain : : So the particular 
pr6du£t of-each man's money and time : is tp ea^ 
man's particular gain* 

: . f ',. . ^'UiE S T. I;. : 

yf and B put in money together; -4 put in 2oL and 
B put in 2o/. likewife:'but 4^i money was in com- 
pany 9 moqths, and B*s but 6 months; they gained 
6o pounds; what muft each have? • 

^s rtioftey multiplied by hf$ timq. Is i8o- 

j?'s money multiplied by. his time, is rao • 

. • . ^ ' ' '■' • • ' . 

The. fum 300 
Then as ?oo • do • • f '^° ' ^^ "^'^ Sai"- 

■ ^U EST. IL 

jij B and C put in money together ; A put in 20 /. 
for 6 months; B put in 40/. for 3 months, and Cs 
money was 60/. which continued in company z 
months; tbcir common gain was 36/. What muft 
each have of ilae gain? ■ 



'V, 



Brfii 



jo8 Double FellowJUp. 

Krftf MuUiply A*^ money. ao pounds. 

By his time ^. moDths.. 

. The produft of //*s money and time =: rao 

Multiply ^^8 money • 40 pounds. 

By his time 3 months.. 

The produft of jB's money and time rri 120 

Multiply C% money 60 pounds. 

By his time 2 months.. 

The produft of Cz money and rime =: 1 20 

Now feeing the three produfts are equaloxte with 
another, it is evident every man taxxfk have an equals 
fliare of the gain; fo each man's p^rt is 12/. 

^U E ST. III. 

J, ^ and Cput in money. together; y^ put in 2oi' 
for 3 months^ B put in 30/. for 5 months, and^put 
in 40 /. for 7 months ;. they gaixied 60J. What mufl 
each have of the gain? 

Multiply'every man's money by his ttine> and the 
three produfts v^ill be fouisd to be^ for J60L for B* 
150^ and for 6* 280, whofe fum is 490/. 

Then fay, If 490 : 60 ; : < 150 > Facit < iSi 

Proof, 60.00 

^U E ST. IW. 

^ and -i^ company : A put in the BtPl of Januofj^ 
50/. but B could not put any money in till the firftof 
May ; What mufl B then put in, to have an equal 
iliare with A at the year's end? 

If I multiply 50/. which is /f's money, by 1 2 months,, 
which }& A*i time, it wiJI produce 600/. Now it is 

plain^ 




J 



DouSk Fett6'wJ^. 



3^-9 



ptaiti^ that 2?^ money can butbeincompanyB months; 
it is likewife evidsnt that fo much money U required 
of Bj which muhipUed by S> (hall produce 600; di->^ 
vide therefore 600 by S^ quotes 75, which is what B 
oauf): put in. 

8) doo'(75 
56- 



40 
40 



1 



HURST. V. / 

Ai B and (7 keep company; A put in the firft of 
March 60 /. B putin the firft of May 160 ysirds of broad 
cloth, and ^puc in the firft o( June 240 ducats. On 
the firft of January following^ they accounted theip 
gain ; of which A and B took up 456 /. if^nd t7 took 
up 43 1 /. and C and A took up 375 /. The queftion 
is» What was gained as well in the whole as a-part 
what B valued a yard of cloth at, and what was (Ts 
ducat />^ piece? 

If you add the three numbers together, and take 
half that Aim, becaufe every inan*s money is thera 
earned twice, you will have the whole gain. 

See the work. 






To find the feveral gams. 
From 631, the whole gain. 
Sub. 43 1 , -ff and (7's gain. 

Reft 200=:to /!% gain : . 

From 63 1, the whole gain, 
Sub. 375, C and A^s gain. 

Reft 256=10 B^% gain. 



A and ^s gain was 456* 
, B and ^s gain was 431 
€ and /4's gain was 375. 



The fum i£=ria6z 
The half or whole ga. 63 c 

/. 

Then C'sgainmuftbei 75 

T* 



1 

jio Double FeUbwfiip. 

To find the value of a yard of cleth, there are feverat 
ways ; we (hall perform it at two operations by the 
Huh of Three, which I conceive tnay be moft beneficial 
to the learner^ becaufe one operation will be inverfe. 

f'^^flf Therefore fay, If 200 /. come from 60, what 
will 256/. come fromf Facit, 79.8^ 

/. /. /. 

If 2CO : 60 : : 2^6 

60 



aoo) 15360 {76.^ 

1400 



1360 
1200 



1600 
1600 



Then fay, If 10 months come from 76.8 ; what vilt 
8 months come from ? Facit 96. For feeing the time 
is lefs, it muft come from a greater flock* 

If 10 : 76.8 : : 8. 

iO 



i^-^ 



8) 768.0 (96=:tbe value of the 
72 whole clothe 

48 



Divide 
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200) 10500 (52.5 



• • 



1000 

500 
400 



1000 
1000 



Secondly, If 16 months produce 52.5 ; what will 
7 months? Anfwer,£j L; fprfceing the time islefs, 
the money will be more. 



I 



Divide 96/. by 160^ gives the value of a yard, piz^ 
9 a /hillings. \ . 

i0o) 96.0 (.6=:to 12X. 

960 J 



After the fame method yoif muft find the value of a . 

^ucat ; for, firft, I fay. If loo /. which is /^s gain, come j 

from 60 /. which is A*s flock, what will 1 75 /. come i 

from, which is Cs gain? AnJ. from 52^^, or 52.5. 

If 200 : 60 : : 1 75 

60 



If 



3^2 IXuUe FtUcvj/Uf. 



If 10:52.5:: 7 
10 




7) 5^5*o {75 /.3=:to 24^'d«K:ats^ 
49 

3-5 
35 



"Which if divided by 240, gives \n the quotient .3^25, 
which is equal to 6 s. 3 i the jirfl price of a ducat. 

Xl^U EST. VL 

yf, B atnd C icompany, and put in together 3822^ 
j^s money was in 3 months, B^s money was In J l 
months, and Cs money was in 7 months : tbey gaij*- 
cd 234/. which was fo divided, as the § of -^^ gam 
was equal to J of B^s gain, and | of ^s gain was c» 
qual to J of Cs gain* What did each merchant gaw 
and put in? . ^ 

Suppofe ^s gain was 4/. then B muft have 6/. an» j 
C 8/. according to the tenor of th'e queftic^; ^^'^ 
numbers added together roalce i^ : Then I fay^ j 

If i3 : 234 : : < 6 V Fur/V < 78 2? 's gatft. 

C^3 (^504 ^'s gam. ^ . 

Next, multiply every man's gain by bis ^^^^^ 
the fum of the three produfts will be 1 274 ; by wbicD 
dividing the whole ftock; you will compute a common 
tnultiplicator, by which every man's gain and t*"^^ 
multiplied; gives each man's ilock fought. 



I>ouhlc FellowJBr^. ^ ^ ^. __JLU 

See the noonk. 

i'274) 3^2^ (3 ^^^* mult. 
3822 

o 
V Jfs gain and tirae=i 56 

3 



468 ^s ftock. 
i^'s gain and time=39o 

3 



1 1 70 Fs ftock. 
Then ^'s ftock muft be 2184 

^U E ST. VIL 

♦ 

Ay B and € company ; J put in the firft of January 
3 0o/- and the firft of May puts in 150/. more ; and 
on the firft of September talces out 30 /. The remain- 
der ftayf in till the year's end. 

jP put in the firft of January 250 /. and on the firft 
of June6oL more; and on the fiiii of November 100/. 
more, which continues in till the yearns end. 

C put in the ftrft of January 300/. and the firft of 
yfpriltSLkt^ out 200/. anH on the firft of /^ugujl takes 
out 50/* more; the remainder ftays in till the yearns 
end. What muil each have of the gain, which was 
133 pounds? 

It is plain that ^hath 1.00/. in for 4 months, and 




and 310^1 for other 5 months, and 41c/. for 2 months, 
which 3 produfts will be 3620 for -/^'s whole nn ney 
and time. It is likewife evident that Chath 300/. in 
for 3 months, and a 00/. for 4 months, and 50/. in for 

D d 5 months ; 



3»4 -^^ ^^ Gain. 

5 months ; fo the 3 prddufts will be 1550 for (?s whole 
money and time : and by the work of the fecond que- 
fiion the parts of the gain will be found^ 

CA^s part 40.71^ 

For < 2?'s 64.62 > The fum 133. 

. CC's 27.673 

Loss and Gain* 

BY this rule we difcover what is got or lod percent* 
in felling and buying goods; and inftruftsusljow 
to raife or fall the price of goods, to gain or lofe fo 
much per cent, or olherwife, either with or without 
time. 

This is of excellent ufe to moft traders ; ani there 
being a great deal of variety in it, we will endeavour 
to make all plain iii the following queftions or exam* 
pies. 

^U E S T. I. 

If I buy yam for 9 d. the pound, and fell it again 
for 13 rf. 4, what is gained ^^r cent, er in laying o«^ 
100/. at that price? 

Say, If 9 i. become 1 3 ^. i, what will loo/. became. 
Facit 150, and 150 — 100, gives 50/. for the gain* 

d. d. 



9- 


135 : 


: loo 






9) 


1350-0 


(150 
100 








9 


50 


the 


anfwr 




45 


^ 








45 


• 







00 



^U ESt- 
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If I buy broad cloth for 11/. 6^. the yard, how 
muft I fell it to gain 20/. per cent. ? 

s. 
Say, If 100 become 1 20, what will u /. 6 dlox 1 1.5 
become? ' Facit^ 13.8 or 13 /. and ^d.\\ and fo much 
muft I fell it for, to gain ao/. per cent. 

100 : 120 : : 11,5 
Here having cut off one 1 1.5 
figure for the decimal, I — -* 
cut off 2 more, inftead of 6oq 
dividij)gby ioq» 120 

120 



/. 



13. 800 Anjhver 13.8* 

^U E S T. III. -^ 

If I buy. a C weight of tobacco for 4/. 1 3 j. 4 //, 
and fell it again for 1 1 d, the pound, jivhether do l^ 
gain or lofe, and -what per cent. ? 

Firft find by praflice what the C. will coft at 11 d, 
the pound, which by ^he work is found to be 5/. 2J^» 
Ud*: Then fay, 11.2 

114.006 : 5.133 : : ico : 1 10 Facit 2-8 

And 1 10/. mrnus looL is le/. 1.4 

the gain fought. 0.933 

— — — /. J, ^ 
5.133=5 : 2 : 8. 

^u E s r. IV. 

If a pack of yarn, weighing 2401b. coft 13 /. what 
muft a pound be fold for, to gain 15 /. 10/. per cent. ? 

Find what a pound will coft, which in this cafe is 
eafy ; for a pack weighing 240 ih. as many pounds as 
the pack coftcth, fo many pence the pound will coft: 
fo here a pound will, by that rule, coft 1 3 d. Then fay, 

D d 2 If' 
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Lo/s 


and GaiH' 




If 


lOO 

• 
• 


! 115.5: 
13 


d 

i 13 ! 

4 


\ Facit 150 

; 

N- 


»5 




3465 

»'55 





• I 



15.015 the anjhver. 

HU E S r. V. 

A Manchefter man buyeth yarn for 6 /. the bunilc; 
tvhich not proving fo good as expefted^ would put it 
off ^gain fo as but to lofe 6 per cent, by it. The que* 
ilion is, what will a bundle coft> 
/. /. s.. 
Say, If loo : 94 : : 6 Attf. 5 /. 7 ^. 2,q^k 

6 



f^inV 5.64=to ss.jd.:^ and half a farthing; 
and fo much he mult fell it for* 

^U^E S T. VL 

If I buy inclc for 8 s. the grofs, how many yards may 
I fell for a penny, to gair#o /. per cent. ? j^. | 

U L s. ^* 

Firjl, I fay. If 100 : 120 : : what 8 : Facit '9^' 
Then turn a grofs into yards thus; multiply 24, ^^^ 
pieces in a grofs, by 36, theyards in apiece, Facit 864 
yards. . . 

Then fay, If ^ of a /billing buy ^^ of a yard, 
what will -^^ of a Shilling buy ? Facit |f|f =to V' ^^ 
7 yards and a hdlf ; and 10 many he may fell for a pen- 
ny, and gain 20 /. per cent. 

See the work. 

96 J 864 . _I 

M)' \V (kll=y, or 7 yards i- ^ ^ ^ 



Zo/j and Gain. 31^ 

dU E S r. VIT. 

If I fell inclc for 12 /, a grofs, wherein ,klt>i?"mid ' ;^ 
S'p^ cent.; what did a yard coft? 

Say, if 95/. come from 100/. wHtt^dbtb 1 2 /. come 
from? Fach 1244. . • .^ . 

95 : 100 ; : 12 
12 



95) 1200 (12 11, or If; 
95 



250 
190 



6oi 



HUES^T. Vllf; 



# 



A Manchejier chapman going to a fair, foMTiiftaiaav 
for 11/, 6 ^. the yard, wherein was gained 1 5 /. per 
cent, and feeing no other chapman had (o good, raifeth 
tbcm at ihe latter end of the fair to 12 x» I demand!: 
what he gained pfr cent, by this laft fale? 

Say, l( II s. 6d. gain 15 /. what will 12/. gain ^' 
Multiply and divide, and the anfwer will be found ta> 
he 15/. 13/. 00 d. 27, . " ' 



I. • 



"Qyi 31 ^ Sie 



«■.••■ 






^ 



31^ Lofs and Gain* 

See the ivork. 

If 11.5 : 15 :: 12 
IZ 



>5 



1 1.5) 180.000 (15.652 gained bj 
1.15 • '• tbclaftfale. 

650 
575 

, 750 
690 

600 

575 



250 
230- 

20 



^V E ST. IX. 

A Manchefter man buys 20 tun of cKeefe, witn 
which he went into Ireland; it coft him 400/.; the 
freight and cuftom came to 50 /. his own expeDCCsano 
charges cafie to 16/. 13 /. 4^. how muft he fell it f^ 
pound' to gain 20 per cent, by it? -' 

Collecl the coft and charges into One fum, and lay; 
If ico/. become 120/. what will 466/. 13 J. 4^*' 

Coft, Firft penny — ^400 .: 00 : 
Freight and cuftom co : co : o 
.His own charges — 16 ; 13 : 4 

Sum 466: 13^4 ^ 
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See the wofL. 



L I. I. /. 

If leo ; 120 :: 466.666 : Fadt 560 



Say again. If 44800 pound of cheefe (and (b many 
is in 20 tun).coft 560 pound, what will one pound 
coft I Anfw. 3 d. as by the work appeareth.. 

lb. I. lb. 
If 44800 : 560 : : I 

I 

44800) 560.0000 ^.01 25^;:;to 3/£ 
■ 44'8oo ' 



H2000 
89600 

;^gL4000 
224000 



^U E ST. "X.. 

A merchant felling corn at 8x. the bufliel, gained 
10/. per cent, but aftcrwardsbelng, by a falling market, 
forced to fcH it for 7 s.^ what dkl he gain otX&itper 
cent, by his laft fale? 

Say, If I /• make 1 10. what 7 /. ? Facit 96^, \(rhere» 
by he loft 3 /. 15^. fer cent, by this fale. 



If 
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/. /. /* 

If 8 : no : : 7 




7 
a) 770 (96 » 


100 

96J 


• 

72 


3t 


50 

48. 
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^UEST. XL 

If I buy yarn for ^J. and fell it for 1 2 rf. and sUb^ 
3 months for payment^ what do I gaia/>/r centperanji'? 

This qucAion admits of a double meaningy ^^^^)^ 
that means of a double anfwer* . 

For firft, it is evident, if Jie on this falc bad received 
ready money, he would ha v^ gained 33/. ^' per cent' 
but giving 3 months for payment, his gain muft needs 
be lefs by as much as the rebate of i33^«t^'''^] 
months amounts to. Which, by. propofition thcfecond 
of fimplc intereft, will be found to be il- 19^* ^ i 
which fubtra£l from 3 3 /. 6 j^. 8 d. leaves 3 1 */• 7^*i^' 
the gain in this cafe fought. 

So be makes his 100 /- to be 13 1 /. 7 ^. 3 ^' 
But fomje authors would anfwer this qucftion thflj; 
Firfi, they fay, 

d. d; I. /. 

If 9 : : la : : loo : F^ac/f 133^ as before. 
But inftead of making the gain lefs, by giving ti/DO 
they make it vaftly more, thus ; for they fay, . ,^ 
• If 3 months gain 3.3 /. •}: what will 12 months gaio*' 
J^acit 133/. 6s. Sd. the gain fought. 

So they make his too/, to be 177 L 6s, i J* . 



The Rule of AlRgatkru 3^1 

But you may ufe that which agrees beft with your 
own reafon. • 

Note, We allow 6 per cent, fimpk intereft for the 
rebate in the queftion foregoing; that being the rate 
allowed by the ftatutel 

The Rule of AhhiG AT loi^. 

jiLligation teacheth how to mix or unite many 
•^ firaples or particulars into one mafs or furo, ac- 
cording to any price or proportion required. 

But, for the eafe of the learner, we (hall divide this 
rule into four varieties, .that fo, when a queftion is 
propounded, it is but confidcring what variety it falls 
under, and the work will foon be finiihed. 

V j4 R J Err L 

In this variety we have given the prices and quanti- 
ties of feveral iin^ples to be mixed, and the mean rate 
or price of any part of fuch mixture is required. 
To find which, the proportion is, 
As the fum of flmples to be mixed : 

To the total value thereof : : 
So is any part of the compofition : 
To the value thereof. 

EXAMPLE. 

' A tobacconift would mix ^o lb. of tobacco at 9 rf. 
the pound, with 60 lb, at la ^. the pound, and with 
40 lb, at i8rf, the pound, andw/ith lilb. at 2/. the 
pound. 1 he queftion is, what a jJound of this mix- 
ture is worth I 

Place 



322 The Rule of JUlgatbn* 

Place the numbers tnct their values as uhdemeatfv. 

lb. s, d, /. s. d» 

ao at o 9 per lb. will coft o 15 q 

60 at 10 per lb. will coft 3 00 

40 at 1 6 per lb. will coft 3 00 . 

12 at 20 per lb. will coft i 04 



Sumfimple=i32 Total value =: 7 19 

Then fay, If 132 pound coft jl.i^s* what will \\ 
Facit X s* 2d. 2q. 

See the nuark, 

r lb. I. lb. 

132:7.95:: I 
I 



132) 7.95 (.o6o22=to IS. 2d. ^. 
792 



300 
264 

HU E ST. IT, 

A farmer would mix 5 bufhels of wheat at 6:s. the 
bufhel, with 1 2 buftiek of rye, at 4/. the bufhel^ with j 
8 bu/hds of beans, at 5/. the buihel, and with i^ 
bufliels of barley, atji/. 6d. the bufhel. The priccj 
of one buftiel of this mixture was demanded. 

Place yxiwx numbers and tlielr values as under* 

B. s. d. I. s» d. 

5 at 6 o the bufh. will coft £ 10 o| 

1 2 at 4 o the bu(h. will coft 2 8 ^ 

8 at 5 o the bufti. will coft z o • 

18 at 2 6 the bufh. will coft 2 5^ 



Num. bufli. 43 Total value =: 8 30 



Tht RuU of AUigation. 32 j 

Then Tay, If 43 buflids coft 8 /. 3 /. or 8.15, what 
will one bufhel? Facit 3^. 9^« -j. . • * 

See the 'work, 
B. L B. 
43:«.i5::r 
I 



43) 8.^5 (•i895=to 3^. ^d.\ferl 
43' 

385 , 

: 344 

'■ ■ ■ 

410 

387 

230 '"'■■ 

215 

^ ^ ;? / £ r r ir. 

In this variety the price of the fimples is expceiTecIy 
but BO quantity given ; and it U required how much 
of each fimple we mu(( take to fell one quantity or 
mcafure at a mean rate pwopoiinded. 

Xhe whole woik of this variety is in linking the 
extremes truly together, and taking the true differ- 
ences betwixt them and the mean ; and thefe differ- 
ences are the true quantities fought. 

EX A MP L E. 

A merchant hath fpices, fome at 9 ^. the ponnd, 
fome at 12 J. fome at 24 J- and forae at 30 a?, how 
jiiuch of each fort muft he take, that he may fell a 
pound for 20 d, ? 

Firji^ Set down the fcveral prices of the fpices or- 
derly . I 



3 14 ^Jf^ ^*/* (f Jlligation^ 

derly under one another, with atttie of conaefllon to 
the left handy as in the example may be feen. 

Note, That 9, 1 2, ^4, 30, I call the extremes ; 9 
and 1 2 being the two lefTcr extremes, and 24 and 30 
the two greater :^ then, on the-other hand, fctdown 
the mean price, as you fee. 

That done, I link or join together two extremes, 
no matter which, fo as one be biggier than the mean, 
and the other lefs; and ^fter that other two, till I 
have finifhed. So in this example, I link 9 and 30 to- 
gether, and 12 and 24, as you fee; then take the dif- 
ference betwixt each extreme and the mean price, and 
place it over agalnft its yoke- fellow : fo the diiTcrencc 
betwixt 9 and ao is 11, which place againft 30 its 
yoke- fellow; the difference betwixt 12 and 10 is 8) 
which place againft 24its yoke-fellow; betwixt 24 and 
20 is 4, which place againft 12 its yoke- fellow; and 
laftly, the difference betwixt 30 and 
20 is lo, which place over againft 
9 its yoke-fellow, as you fee here 
done. And the differences here 
found will be the anfwer to the que- 
ftion : for as oft as he takes i o Uf. 
of 9 <f. a pound, he muft take 4 of j^^- 
12 d. SL pound, and 8 at 24^/. the pound; tliatfo*i 
pound may be afforded for 20 d. or i s. SJ. , 

The proof thereof 13 eafy by the laft variety; »^j 
the fum of the difference found, multiplied by ^M 
is equal to the fum of the produGs of the diiferenccj 
and extremes. But if, at any time, as here it happen-* 
tliat the extremes may be linked more ways than one 
then the queftion admits of njore* anfwer s than on^ 
yet all true; for if in this queftion 
we link 9 and 24, and 12 and 30, f 9—1 
and place the differences refpeftiveJy, I 12— j 
then we (hall have 4 at ^d.a pound, 20^ [ 
10 at 12^. a pound, ii at 24 //. J 24— ' 
a pound, and 8 at 30 «/. a. pound, ^30"^' 









ne Rule of Ml'tgaion. 
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f. 



9... 

2- 



20 '^j 



r 



so- 



lo . 
4 ic 
8 

1 1.8 



ro 



19 



and that this is Hkcwife true, may be proved, as in 
the laft, and the mean price wifl be found to be 20^. 

Again, if we link 9 and 
30 together, 12 and 30, and 
^2 and 24, there will arife a 
new method in placing the 
xlifferences ; for if any ex- 
treme have two yoke- fellows, 
it will likewifc have two 
differences : fo the difference Ijecwixt 9 and 20 is 1 1, 
which place over-igainft 30, its yoke-feIlow"j the dif- 
4^erence betwixt 12 and 20 is 8, which, becaufe it has 
two yoke- fellows, place againft them both, to wit, a- 
gainft 24 and 30, as you fee ; the diffcrcface betwixt 
a4 and 20 is 4, which place againft 1 2 its yoke-fel« 
low; and laftly, the difference betwixt 30 and 20 is 
10, which place againft both its yoke fellows, to wit^ 
1 2 and 9. Then draw a ftraight line, and beyond it 
the differences; fo firft I fet down 10, then jo and 
4 is 14, which fet down; then fet down 8, then li 
and 8 is 19, which likewife place down ; then aa oft 
as betakes 10 at 9 d. the pbund, he rauft take 14 at 
lid* the pound, and 8 at 24^/. the pound, and 19 at 
30^. tjie pound, that fo a pound may be worth icd* 
- Andlaftfy, If we linlc 9 both with 24 and 30, and 
1 2 both with 24 and 30, and 24 both with i z and 9j 
and 30. both with I2 and 9, 
then the difference betwixt 9 
and 20, which is i r, is to be 




placed againft 24 and 30; and 
alfo the difference betwixtJi 2 
and 20, which is 8^ againft 24 
and 30, for the fame reafon; 
and the difference betwixt 24 and 20, which is 4, a- 

frainft 12 and 9, they being thereunto linked; and 
aftly, the difference betwixt 20 and 30, which is 10, 
place againft 12 and 9, for the fame reafon; then, 
on the other fide the line, place the fum of the dif- 
icicnces againft their refpe6live numbers, as you fee 

£ c in 
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in th6 example : fo by tbis MLigafixm^ you vrill •findlie 
muft take 14/^. at 9 if. and 12 a. the pound, and i^Jb, 
at 24 i/. and 30 1/. to make a pound worth 20 d. 

I /hall not name aar more ways of Imking thefe 
numbers, thefe being lufficient to underfland how to 
link them any way, and lea^e the reft to the fcrutiny 
of the learner, to exercife himfelf with : for I have 
been the larger in thefe examples, that I may not 
trouble myfelf any more with the method of linking 
in the examples following ; only note, that if at any 
time you have but one extreme, either lefFer or bigger 
than the mean, it will but admit of one way of link- 
ing, and the queftion will have l>ut one anfwer, as 
in the following example may l)e feen* 

E "X A M ? L E. 
A merchant hath wines; Canary at 24^. the quart, 
Sherry at i6i. the quart, and Malaga at 12. J. the 

quart; how much. of each fort 
muft he take to fell a quart for 
iSd.? This queftibn, you fe^ 
admits but of one way of Imk- 
ing, and fo but one anfwer; 
and obferving the diredions be- 
fore given, you will find ^ of Canary, 6 of ^erry, 
And 6 of Malaga -muft be mixed together, that fo a 
quart may be fold for' iSd, 

It muft however be obferved, that though the Rule 
of Alligation will give but one anfwer, yet all numbers 
that are in the fame proportion between themfelves, 
as the numbers which compofe the anfwer^ will like- 
wife fatisfy the condition of the queftion. Thus 4 
quarts of Canary, 3 of Sherry, and 3 of Malaga, 
will compofe a mixture worth 1 8 d. per quart : for 
as 8 : 6 • : 4 : '3. . In like manner, 24 quarts of Ca- 
nary, 1 8 of Sherry, and 1 8 of Malaga, will alfo fa- 
tisfy the queftion. For as 8 : 6 : : 24 : 18. And 
after the fame manner an infinite nuniber o]Fanfwers 
in^y be found. 

Nor 
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Kor is this all ; for by the help of a particular me- 
thod, which we (hall now explain, an innumerable 
number of other anfwers may be found, without 
the numbers which compofe them being in the fame 

proportion^ - ■ » 

Let us, for inftance, fuppofe that the merchant is 
determined to ufe 6 quarts of Maiaga^ conftantly in 
the mixture ; bur to increafe or diminish the Canary 
or Sherry, in any proportion that will prx)duce a mix- 
ture worch 1 8 d: pet- quart; 

Then may the quantity of Canary be inci^afed or 
diminiihed by a, the difference between the price of 
the Sherry, and the price of the mixture, provided 
the quantity of Sherry be, at the fame time, increa- 
fed or diminiflied by 6, the difference between the 
price of the Canary, and the price of the mixture. 
That is, the Canary may be increafed to lo' quarts, 
if, at the fame rime, the Sherry be increafed to 12* 

Forioquartsof Canaryat 24 d. are worth24o d. 

1 2quarts of Sherry,at 1 6 d. are worth 192/.' 

6 quarts of Malaga,at 1 2 d. are worth 7 2d. 

Therefbre-zBiq^iartsofthenvixture are worth 504^. 
And I quart is worth ^i^^ or 18^ 

The fame may be done by diminifhing both the 
quantities, indead of in^creaflng thcm« And if, in* 
ftead of the numbers found, others in th^ fame pro^ 
portion be taken, a prodigious number of anfwers 
may be found. 

If the Sherry be fuppo fed invariable, then the quan- 
tity of Canary may be increafed by 6, the dif&rence 
between the prices of the Malaga and the mixture,. 
provided> at the fame time,, the quantity of Malaga 
be increafed by 6, the dliierence betweenthe prices 
of the mixture and Canary ;. that is, the. quantity of 
Canary may be increafed to 14 quarts, provided, at 
the fame time, the Malaga be increafed to I2.> 

£ e 2 For 
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For 14 quarts of Canary,at 24^/. arc wotth 336*^. 

6 quarts of Shcrry,at i6d, arc worili pW. 

1 2 quarts of Malaga,at 1 2d. areworth 142^ 

Therefore 32 quarts of the mixture areworth Sl^^' 
And I quart is worth ^^^, or i8ff. 

If the Canary be fuppofed invariable, the quantity 
of Sherry may be increafcd or dinainiflied by 6, the 
difference between the prices of the Malaga and the 
mixture, provided, at the fame time, the Malaga be 
diminiftied or increafcd by 2, the difference between 
the prices of the Sherry and the mixture ; that is, the 
quantity of Sherry may be increafed to 1 2 quarts, pro- 
vided, at the fame time, the Malaga be diminiflied to 4? 

For 8 quarts of Canary, at 24 </. are worthi9^** 

i2quartsof Shcrry,at i6d.are worth 192 »• 

4 quarts of Malaga,at i2d. are worth 4^»^ 

Therefore 24 quarts of the mixture are worth 4^^^' 
And I quart is worth 'tg^, or !««' 

By the fame method, allqiicflionsof this nature may 
be folved, and an infinite number of folutions found 
to each, out of which may be fele^led thofe that are 
moft proper for the purpofc, which is an advantage 
that cannot be had from the common rules of Allig** 
tioa. 

V A R I E r r III. 

In this variety we have the price of all the fimpifSj. 
and the quantity of one given to find the quantity ^ 
M the rert, fo as one meafure or quantity may beara 
mean rate or price propounded; which to ioy ob- 
ferve the proportion 'following : 
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As the difFercnce ftanding againft the qnantity given ; 

To the reft of the differences befides ; : 
So the qaantity given : 

To the quantities fought, each to its refpeftive difc 
fexence. 

. E X A M P L E I.' 

A tobaccomft.hath3o/*. of the befttobacco at ^s., 
or -24^. ^^r pound, which he wo^ld mix with fome at. 
12 i., fome at ^d. and fome at y.d. and he wcJuld 
know how much of each fort of the faid Icfs prices 
xnuft be mixed with the '^olb. of the beft, thathc may 
fell it far a penny tha 



i6^ 



I 12— I 



u= 



4.7.9 
6 

8 
8 



20.3a 
8 

8 
8 



ounce, or i6d. the pound. 
Having by the laft varie- 
ty fet down the numbers, 
linked them,and found the 
differences, as in the ex- 
ample^ then fay^ As 2o,the 
difference agaiaft the quantity given : to 8,, the next' 
diiFerenCe r : So 30 : to 12, the qtiantity required at: 
lid, the pound. And feeing the other differences 
are equal, it wrilrequire 12 pound of each; fo that 
he muft take of the lels prices at iilb. a-piece, to 
mix with the 30/^* of the befl, that fo a pound may 
.be afforded for 16 peaee. Tl^e proof of . thisj^ andi 
the foUovvb^ are by the firft variety.^. . ; 

EX A M:R L E: IL, 

* 

A goldfndth hath 20 ounces of gold at'2© carrafts 
fine, and would mix iL with Tome at Z2 ca< rafts fine, 
and fome at 24 carr^flt^ fine; ho\v much of 2a and 
24 carrafts fine, and! how much alloy mull he mix 
•with the ioonnces^of 20carracls fine, (b as aa ounce, 
and confequcntLy the. whoife mafs, may be 18'carrafts^ 
iine; 

Note, Thar alloy is a fort of coarfe filver,, or cop^ 



per, or fomc bafc metal^ with which goldfniths mx. 
gold or illver, to abate the fiaenefs thereof. 

An ounce of gold is divided) into 24 parts, called- 
cdrralfs, and an ounce of filvcrinto oo parts, called 
penny-weights ; therefore, to diftinguifti finenefe of 
metals, fuch gold as will abide the fire without lofs, 
is accounted 24 carrafls fine; if it lofe 2 carraftsio 
trial, it will then be 22 carrafts fine, 6r. 

Silver is valued m ounces ; and a pound of filvcr;, 
which Ibfeth nothing in trial, is called 12 owices fmey 
but if it lofe 2 penny-weight, iris then faid to be ii 
ounces 1 8 penny- weight fine, 

Firft fet down the values in order as ufual; witb the 
niean value, and in the place of the alloy, bccaufc it 
is not accounted' of any value, place a cipher; theo 
take the difFtrences, which by the Knking you may 
fee will all bcL the fame, except only in the place or 
the alloy. 
Then fay, 



If 18: l8 : :20: 20 
If 18 : 18 :; 20 : 20 
If 18: 12 : : 20 : 13 J, 



Id 



20- 
22 — 

i ^n 



iS 



18^ 



18 
18 



la 



Thus yoti fee, that with* the 20 otinces of 20 wr- 
rafts fine, there muft be mixed 20 of 22' carrafts no^j. 
and 20 of 24 carrafts fine,, and 13 ounces and ^o* 
alloy, that fo an ounce would bear 1 8 carrafts inf* 

By changimg the two laft terms of the propornon 
in the aforegoing rule^ which is the fame diing ifl ^^ 
feft, we may work, any of thcfe queftions by thccoa- 
t rafted way in FeUiAvfiAp; and if there be any frac- 
tions, bring them up decimally- 

If the terms be changed^ the proportion ftanas;^ 
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As the difference agaioft that price whofe quantity 
is given : 

Is to the quantity given rt 
So any other difference : 

To its quantity fought. 

EXAMPLE III. 

A chapman hath yarn at feverai rates, and would 
nix 40 pound) at 24 d. the pound, \irith foipe at 29. d* 
fomeat 14^. fomeatpi. andfomeai jd. How much 
of each (brt mufthe mix with the 40 pound> at 24 dm 
the pounds that he may fell a pound for 16 pence? 

Having placed yo^r nuiiibers, 
and linked them, and taken the r24 

differences as in the margin : , 20—1 

Then the proportion is, as t6 
to' 40, what 2? what 4.^ what 8.^ i.6< 
what 8? Inftead of thefc opera- 14— 

tions, divide 40. by 16, the quo- 9 — 

tient, mulciplied by every differ- ^^ 7-— 

cnce, . gives every particular 
quantity fought. 

See the Vihole work. 



7.9 

2 



14 
8 



8 



i6 

2 



4 
8 



Firft, Mult. 2.5 
By 2 



5*0 at 2Q d. the pound. 



16) 40 (a.j 

— 

80 
80 



^£y, Mult. 2.5 

By 4 o 

^ ^ lo.o at 14 d. the pound. 

2dfyf Mult. 2.5 
By 8 

20.0 at 9<f. and jd, the pound. 
. So you fcC; with the 40 at 24 d'. the pound, he muft 



I 
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mix 5 at 20 d. the pound, 10 at 14 ^. the pounds and' 
ao at 9 d. and 7 d. the pound ; and fo a pound will be 
worth 16 pence. 

V A R I E^Tr IV. 

In this variety the price of every fimple is exprefled, 
and the mean rate or price; and it is required to find 
how much of each fort muft be taken, to make up a. 
certain quantity propounded, agree^le to the mean, 
rate civen ? 

Wnicb to do, obferve the proportion following :: 
As the total fum of the differences : 

To the total quantity given : :. 
So any particular diAerence : 

To its particular quantity fought* 

EXAMPLE. 

A grocer hath 4 forts of currants, one at 4/. the 
pound, another at 6 d. another at gd. and the bed at 
II d, the pound : the worft would not fell, and the beft 
were too dear, and he concludes to mix 240 poui^d,. 
and fo much of each fort, as to. fell a pound for 8. 
pence .* how much of each fort muft he take? 

Having placed your numbers- 



8 



4 
6 



] 



9 
II— 



3 72 with the mean price, linked them, 
t Z4 and taken the difference, as here, 

divide 240 by 10; quotes 1j^ 
I 48 multiplied by every difference, 

4 96 gives 72, for the quantity of 4 ^ 
the pound; and 24 for the quan- 1 



10 24Q tity at 6 d. the pound ; and 4& 
for the quantity at 9 d. the pound y 
and 96 for the quantity 2tt 11 d. the pound, the fum 
making 240, is the proof. 

Note, If he hath a defire to putaff*more of his worft 
fort, he may alter the quantities by fome other way o£ 
linkingi as was jfhevved ia the kcond. variety. 

^UES,n. 
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du E s r. II. 



S3S 



A goldfmith hath feveral forts of gold, fome of 24 
carra6l§ fine, fome of 22 carrafts, fome of 1 8 carrafts^. 
fome of i6 carradts fine, and is defirous to melt of all 
thelc forts, fo much together, as may make a mafs of 
60 ounces of 2 1 carrafts fine. How much of each fort 
muft he take.^ 



. The numbers being placed, 
linked;^ and diiFerencedf as hath 
been inewed, and is here ex- 
prefled ;. I fay, 



2i< 



24—5 

22-j 3 

L16— 13 



25 
IS 

5 

15 



1^2 proof 60 



1 .As 1 2 : 60 

2 As 12 : 60 

3 As 1 2 : 60 

4 As 12 : 60 



5 

3 
I 

3 



: 25 Or if you will ute the ct)n- 
: 1 5 trailed way, divide 60 by 12, 
: 5 quotes 5 ; by which multiply* 
: 15 ing each difierence, gives the 
fame quantities. So I conclude^ 
that 25 ounces of 24 carrafts fine, 15 ounces of 2:^ 
carraftsfine, jounces of 18 carrafts fine, ani 15 
ounces of 16 carrafts fine, will produce a mafs of gold' 
of 60 ounces, and 21 carrafts fiae.^ 

,. .^u ^ s r. in. -. 

How many gallons of water nauft be mixed witfe 
wine, at 3 fhillings the gallon, to fill a veffel of 100 
gallons, fo as a gallon may be afforded for 2/. 6i..* 

Firft, fet down the value of a gallon 
of win(5, and the water being of no va- 
lue, put a cipher: then having fet 
down the mean race, and linked, and 
taken the difference; fay, If 3 the 
fum of the difference, give 100, what 
ViU 2.5? FacU 83.33.3, Of «3 and^ 



2-S 



3 



2.5 
•5* 



.**• 



3: 
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of wine? which fubtrafted from loo, leaves i6fifor 
the quantity of water* 

^u E & r^ IV. 

A vintner hath two veffels, one will hold 50 gaUons^ 
and the other 30 ; and would know how much water 
he muft mix with wine at 4 (hillings the gallon, to 
fill the bigger vcffel, that every gallon drawn may be 
worth 3 fmUings the gallon ; and with wine at a fhil- 
liogs and 6 pence the gallon^ to fill the leis veflel^ 
abat a gallon may be worth x fhillbgs. 

The quantity of water is demandedw. 




I. 



If4:50:?3;37.5 



Facit 37^ gallons of 
wine ; then there muft be 



PROP. 



Hi 



If 2.5:30:: a:a4i 



Facit 24 gallons of 
wme ; then there muft be 



12^ of water in the great- 6 of water in tliclcffcr vcf- 
cx veflcl* Uel. 



The Rule of Y A LSE< 



THis Rule is more for recreation and delightr 
than for any folid ufe; but becaufe it is an 
ingenious rule, and may excrcife tfce wits of youth^ 
we ftiall here infert it. 

. The Rule of Falfe is fo named, not from the falfity 
of it ; but becaufe we, by fuppoled numbers, taken 
at adventure, and by them working the queftion ac* 
cording to tlie nature thereof, do, by thofc falfe fup 
pofed numbers, find the true numbers fought. 
^ This 
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This rule is divided into two parts, commonly call- 
ed the &ngk Rule and Double Rule. ^ 

The Single Rule of Valse^ 

IN the &ngle Rule we need but ufe one fappofltioDy 
as may be Teen in the queftians following. 

^U E ST. I. 

A certain fum of money put out at 6 per cent, fim-» 
pie intereft, at the end of lo years amounts to ao/. 
what was the (lock ? Anfwefy -i 2 I, .10/. 

Here I fuppofe any number, as 10 /.; then, accord- 
ing to the nature of the queftion, 

What will 10 /.'amount to, forborne 10 years? 
"Which, by the table oifimple intereji, or by the Z>om- 
-*fe Rule of Th^ee^ will be found to be 16 /. which 
ihould have been 20/. if I had guefled right. 

Now I fay, If 16/. come from 10/. my fuppofed 
number, what will 2o/. «ome irom? Jnfujer^ 12/. 
do/, the ftock (ought. 

See the, worh 



. /. /. 

If 16 : 10 : t 


20 : 




20 






16) 200 (12.5 
16 


•• 


40 

• 




• 


80 
80 
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^U E S T. 11. 

A fchoolmajler being a^eci, how raaiiy fcholars lie 
had? anfwerecl^ If I had as msmy^-^ as many, and \ 
^y or I '<)\iarter as manyi I fhoald have yp: How 
many had he ? Anpwer 36. 

Suppofe lie had any riuoiber, as 40, then as Tnany, 
\ as many,, and \ as many, would make 110, whidi 
^luuld have been 99. 1 hen Cay, 

If 1 10 come from 40, what will 99 consie frotn^ 
Anf. 2^(>i the number of fcholars fought. 

See. the work, 
fc. fc. fc. 
If IIQ: 40 : : 99 : 

40 



I* m 



no) 3960(36 
33^ 



660 
•660 



^u E s r. Ill, 

There is a crftern with 3 unequal cocks, cc»itaiB- 
ing <So gsdlons of water ; and if the greatcft cock be 
opened, the ciftern will be empty in one hour; if the 
fecond c©ck be opened, it will be empty in two hours; 
if the third be opened, it will be empty in three 
hours. Now I demand in what time k will be -empty, 
if all run together f 

Suppofe in ^ an hour, or 36; then muft there 
empty at the greateft coc!k 30 gallons, or §, and by the 
fecond cock 15 gallons, or |, and by the Icaft cock 

iO 
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f o gallons^ or y, which added together make 55^ 
which (hould have been 60. Now fay» 

If 55 gallons run in 30 minutes, what will 60 gal- 
lons run in ? jififw. 32.727, the time fought. 

^U E S r. IV. 

Three merchants, ^, B, C, put in money together, 
and gained 100 /. of which A took- up a certain fum ; 
B took up twice as much as /i, or double to A; and 
€ took up thrice as much as B, or trible to B : What 
•did each take up a-part?t 

Suppofe A took up 3 pound, then B muft have 6 
pound, and C 18 pound, which makes 27 pounds 
which fliouldliave been 100 pound. 

Then fay, if 27 /. fliould be f 3 T ^ C 1 1. 1 r i 1 1 izzz4 

2O0/.what ' < 6> §. ^ 22.222222niff 

18 Vf 66.666666=(: 



Proof, 99-999999 
See the wori, 

27) ibo (3.703703 or 370 repeated. 

81 



190 
189 



This quotient muUi^ 

itx> plied by 3 for ^, {^ 6 

81 . for B, and by r8 for 

*— . €, produceth the for- 

19^ mer numbers. See the 

1^9 contrafted way in/ii- 

— — iow/bif. 
100 
81 



'9 
Thus may any quelUon of thcfcnaturcsbc wrought ; 

F f "^ fo 
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fo I (hall forbear mentioning any more of Jingle poji^ 
tion; only note, that if there be n6 partition iti num- 
bers to make a proportion, you muft ufe the double 
rule, which now we ihall begin with* 



/ 

Double Rule of ¥ a lse. 

IN the double Rule we nfe fwo fuppofitions ; and if 
with either we find the numbers that fatisfy the 
queftion, there ts no more to be done ; but if, as com- 
monly it happens, we err in both fuppofitions, fee 
whether they be greater or IcfTer than the foiution re- 
quires^ which mark with -|- />/«/, or — minus; and 
over-againft either fuppoCtion its refpcftive errour ; 
then obferve this general rule : 
As the diiTerence of errours if alike, or fum if unlike : 
Is to the difference of fuppofitions : : 
So is either errour: to a fourth number; which, 
added to, or fubtradted from, the fuppofition over- 
againft it, gives the number fought. See the examples. 

^U E S r. I. 

Good-morrow, good fellow, with your 20 gcefe. 
Nay, fays he, I have not 20; but if I had as many, 
^ as many, 2 geefcsand ^, then had I 20. I demand 
how many he had ? 

Flrjl, Suppofe^ 6, then as many, ^ as many, two 
geefc and ^, would make 17 and ^, which 
2iould be 20. The errour therefore is — 2^, 6 — 2.5 
which mark as in the margin. 9^5 

Secondly, Suppofc he h%d 9, then as ma- 
ny, ^ as many, 2-|, would make 25, which fhouldbe 
20. 1 he errour therefore is -4" 5* ^vhich put down 
under the other, as you C^e done. Then, becaufe the 
errours are unlike, that is, one plus, the other mmus,l 

^ fay, 
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fey, As the fum of thcerrours7.5 to the diiFerence of 
the fuppofitions 3 : : So either errour, fuppofe the 
firft 2.5 : to I ; which, becaufe the firft fupppfition 
u^as minus^ according to the rule added to 6^ makes 
7, the number of gecfe fought. 

^UEST. II. 

A gentleman had two horfes pf gdod value, and a 
liiddle worth 50/. which {tt on the back of the firft 
horfe, makes his value double the fecond; but if fct 
on the back of the fecond horfe, makes his worth treble 
the firft horfe. The price of each horfe is demandecf? 
Suppofe the price of tht firft horfe be 20 pound," 
which, with the faddle, makes 70 /.'then feeing this 
is double the price of the fecond horfe, the fecond will 
be worth 35/. which, with the faddle. Would be 85, 
which fhould be 66, 3 times 20, the price of the firft 
horfe. The crrour therefore is — 25, which put down 
as you fee. 

Suppofe again the firft horfe worth 25 /i. 
which, with the faddie, would be 75/. then 20—25 
the fecond would be worth 37 /. 10/. 25 — 12.5 

»• 
^^ 37-5> which, with the faddle, would amount to 87 /. 

/. 
10 J. or 87.5, which would be 75=3 times 25, the 
price of the firft horfe. 1 he errour therefore is — 12.5, 
which place under the other errour, and fay, ' -» 
As the difference of errours, becaufe alike 1 2.5 : 
To the difference of fuppofitions 5 : : 
So cither errour, fuppole the firft 25 : to 10, which 
added to the fuppofition over again ft it, becaufe — , 
makes 30, the price of the firft horfe ; and by confe- 
quenco the price of the fccond will be 40. And if 
you had taken the fecond erfour .1 2.5, the fourth num- 
ber would have been 5, which added to 25, makes 30^. 
as( before. 

F f 2 PROOF.. 
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PROOF. 

Firft horfc 30 
Sadlc=;5o 

SlHHn-80 



|r=4o=rSecond horic« 

Sad(!le=50 

Suni=z9o 

^=30=sFirft horfcw 

!tU E ST. III. 

j1 ilealing apples, was taken by B^, and to appeafe 
hitn, gives him half he had, and B gives him back lo ;. 
and going further met with Q and 'w^ forced to give 
him half of what he had left, and he returns him back 
4; and going further, meets Z>, and gives him half be 
had, and he returns him back i ; and getting fafe a.- 
way, finds he h^d 13 left? What had he at firft? 

Suppofe £rA 80, and working according to the na- 
ture of the queftion, he had 15^ left^ which is-^2.5* 

Suppoflng again he had 40, and working as before,, 
he will have 10^ left, which is— 2.5. 

Then working by the general rule, you .8o-|-2^5 
will find he had 60 apples at the firft. 40—2.5 

But the number fought in this queftion may- more 
quickly be found : for, note. That if at any time, "as 
here it happens, that the errours are the fame in quan- 
tity, and unlike in quality, half the fum of the fup- 
poiitions is the number fought; and the fumjof the 
fuppofitlons is 120, half of which is 60 as before. 

Set 
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See the work both ways* 

' As 5 ; 40 : : 2,5 80 

40 40 



. 5) 100.0 {2o-[-40=6o. Sum 120 

10 or 80 — 20=?6o. ■ ■ ■ 

— : 60.' 



00 

^U E ST. IV. 

Three Bsen, as J, B and Cj bought a fliip for 20a/.'. 
^ fays to Bf Give me half your moQcy, aud I viiW pa/ 
for the fliip ; B fays to £7, Give me \ of your money,, 
and 1 will pay for the fliip ; C fays to A, Give me | of 
your moQcyf and I wilt pay for the ihip ; what fum b£ 
money had each? Anfwer^ A 128^ B 144, C 168. 

^' |"P- ^^l-^"* , Proof \ i44+i.68=zoo. 

^u E s r, yr^ 

Threemen, as /^/^; andC', tbusdifcourfcdbftlicip 
money : A faith to jff and Cy Give me half your mo^ 
ney, and I (hall have 100/. J. faith to C^ndA, Give^ 
me oiie third of your money, a&d Lfhall have loo/,. 
(7 faith to A and By Give me one fourth of your mo-- 
ney, and 1 /hall have 100/. What had each?. 

This queftion wilt. require more fuppofitions than 
two, before it can well be wrought by this wile ^ which 
may convince fome who affirm, if a queflion require 
snore fuppofitions than two, it will not be wrought 
by the rule of Falfer but the contrary may be Iccn. 
10. the following, work*. 

E f3> , Let 



t 

k 



1 
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Let the firft general fuppofition for A be 20/. then 
he wanted 80/. which is the half of -ff and Cs money; 
then C niuft have 120/. Now B will have of C and 
* y/^ of their money, which is 4^/. \, which added- to 
/?'s money 40/. makes 86 J, which fhould be 100 /. 
So we have fuppofed too little for B by 13^, for 100 
iers86|=i3|. 

Suppofe again B had 70/. then.C' rauft have goL 
Now B will have of C and /^ J of their money, which* 
is 36|-; which added to B\ money 70/. makes io6§, 
which fhould be 100/. Here we ha^c fuppofed too 
much for B by 6|. 

N ow fay, according to the 
rule, As 20 : 30 : : 6|- : 10 ; and S. 1=40 — 13^ B. 
10 fubtrafted from 70, refteth S. 2=70-^- 6|. B^ 
60 fcTr B ; then if A had 20, 2? 
had 60, C 100. 

But the queftion faith, C will have of AztkiB^ of 
their money, which is 20/. which added to 100/. 
of Cs money, makes 120, which (hould be 100/. 
Therefore our fuppofition for -^is too little by 20 L — 
S. i=r20 — 20 A. 

Let the fecond general fuppofition for2^be3oX 
then he wanted 70/. therefore 70/. is the half of iS 
and Cs money; then they muft have 14a/. whereof 
we fuppofe B had 30/. then C muft have no/. Now 
B will have of C and A one third of their money, 
which is 46|., which added to 30/. -5's money, make^ 
76|., which ikould be 100/. Here we have fuppofed 
too little for B by 23 j. 

S. 1=30—231 B. 

Suppofe again, B had 50/. then muft (7 have 9a/. 
Now i? will have of C and A one third of their mo- 
ney, which is 40/. which added to i5's money 50/. 
mnke?i 90/. which fhould be 100. Here we have fup- 
pofed too little for B by 10/. 

S. 1=30 
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' ~ S. 1=30—23 \B. 

S. 2=:5o — 10 B. 

Then fay, If 13 J : 20 : : 10 : 15 ; and 15 added to 
50, makes 65 for B. Then if -^ nad 30, M would 
iiave 6^y and C y^. 

But the quelHon faith, (7 will have of yf and i?| of 

•their money, which is 23!, which added to 75 ot Cs 

money, makes 98 /, |. which Should be lOo/. therefore 

our lecond fuppoiition for A is too much by i^ 

S. 2=30-^-14^ A. 

S. I .^2io^— 20 , 
S. 2 >fc:30+ i| 

Now I fay, If 21 1^ : 10 : : 20 : 9 -^, and 9^ addj 
ed to 20^ giv$ 29/. -^ji for the true ihare of A. 

Seeing then that y/hath 29/. -^; hewanteth 70/, 
yy, which is half B*% and ^'s money ; then they muft 
have 141 -^y. whereof fuppofe B had 30/. then Chad 
III/. -^. Now 5 will have of C and ^^ -J of their 
money, which is 46|4^, which added to his own money 
30/. makes 76|f, which fhould be 100/. Here we / 
have fuppofcd 100 little for B by 23 j^. 

S. 1=30— 2^3 /t^- 
Suppofe again, B had 65* then C had 76 -^ ; now 
^ will have of Cand A one third of their money, which 
Is 35|f> which added to his money 65 /. makes ioo|f| 
which is too much by |^. S. 2=65o-(-|f -B. 

S. 1=36 — 23 yV ^. 
S. 2=65+ o If^ /;, 

Then fay. As i^It • ^^ 35 • • ^^ is |f : to tV; which 
fubtrafted from 6^^ leaves 64 -ff, for ^'s true fliare ; 
then muft C have 76 y®y. 

/. /. 

C/z=7g^y rit=2 9.4 117647 

Their parts < Bz^64U In decimals, < ^=64.7058824 

CC~jC^ C ^-76.4705882 

Proof 
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76A+i[^JjT^'|=toa3T^,=iooforC. 

This queftion is not capable of an t%zEk anfwer in: 
Engltjh coiiiy as you may fee : but if you would have 
an anfwer in integers, you muft make the common fum 
in this quefMon 1.00 /• iotoe multiple or 17 ; or if you. 
reduce their /hares into improper fraAions^ thea 

^ will have ^ 
B will have »|f ® 
C will have i|^«^ 

And feeing the denominators are equals negleft 
them, and the numerators wiU be proportional num*- 
bers for j1, By Cy which you abbreviate into iefler^ by 
cutting two ciphers from each ; then will A have 5L 
B II /. and 6* 1 3 /. Then if A have half of ^ and C% 
Bioney» he will have 17/. If ^ have one third of ^$ 
and j^% money ji he will have \jU And if C have one 
fourth of Ah and B*% money, he will have 1 7/. So 
this queftion confifteth all of integers; and 17/. falls 
into the place of 100 /. 

I have been the longer upon this queftion, that the 
Icatner may obfcrve the variety ofwork that may pro-- 
ceed from fuch jike queftions. 

Here I have annexed two or three more, with their 
anfwers,. which may fcrvc for the learner^ exercift^, 
and fo conclude this rule. 



^a^ions In the rule of Fulfil, 

^U E S T. I. 

W*at nnmber^is that, which multiplied by 20, ao<E 
aivided by 6, gives 140 in the quotient? F^^cit 42^' 
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^U E ST. II. ' ' 

What number is that^ vrhLch ^(ddecl to its half> |ind 
its one fourth, and to 3 more, makes loil Facit 60^ 

StU EST. III. 

A veflel that bptdetfa 60 gallons, hath 4 cocks; and 
being filled with water, or any other fiquor, if they all 
be fet open at once, the liquor will run out in 24 hours. 
Now the fecond cock will empty twke as much as the 
firft during the fame time ; and the third will empty 
three times as much as the firfl in the fame time ; and 
the fourth will empty 5 times as mwch as the firft, 
"What number of gallons doth each cock empty ? 

Facit, the firft 5-^ gallons, the fecond, loj^ gal- 
lons, the third 16^ gallons, thd fourth, 27-^=560 
gallons. 

^U E ST. IV. 

A gentleman hired a workman for 40 days, and a- 
greed for every day he worked he fhould have 8 pence> 
and every day he played, he (hould return back 4 pence* 

Ac the end of 40 days the labourer received 10/. ^J. 
How many days did he play? Facit 16 days, and one 
quarter. ^ 

HU E S T. V. 

A young man coming into a garden, faith, Blefs 
you all, you lofair maids t Sir, youmiftakc yourfelf^ 
iaith one, for we are not 10 ; but if we were thrice as 
many as we are, we (hould be as many above 16 as. 
now we are lefs. How many were there f Facit ^ 
maids, orrather maidens. - 

HU E S T. VI. 

What numbers are they whofe f of the one,=Cip« 
pofe y^, is equal to 4 i>f the other B P Facit A jiy B 
J 05. 

QU EST. 
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^U E ST. VII. 

Suppofe there are two numbers, Azni B, the leflet 
of which, to wit y^, hath fuch proportion to the great- 
er, to wit B, as 2| to 6j and the fum of the faid 
numbers, hath fuch proportion to the fum of the 
fq^uare of the fame numbers, as 5^ to 68^ ; I de- 
mand each number? Facit 7 for A, and 15 for B, 

nu E s r. VIII. 

Divide 45 into two fuch parts, that the greater may^ 
be in triple proportion to the lefsj what are thofe 
parts? Facit ii\ and 33f. 

HUE ST. IX; 

Divide 10 into two fuch parts, as if the greater be. 
divided by the leffer, the quotient may be 20 ; what 
are both parts ? Fcmt \%, and '9 Jj-. 

^U E.ST: liL 

A ve/fel of 63 gallons was filled with French wmtoi 
two forts • the one at 2 /; the gallon, and the other at 
2 /. 6 ^. The wine in the hogfhead thus filled did coft 
7 /. 4 J*. How much was there of each fort? Facit 27 
gallons of 2 s. and 36 pf 2 /. 6d. 

iiu E s r.i XI. 

A. geotleman bought a houfe with a garden, and a 
^ood horfe in the flable, for 500 /. Now be paid 4 
times the price of the horfe for the garden, and 5 
times the price of the garden for the houfe ; What 
did the houfe, garden, and horfe coil? 

Anfwer, The houfe coft 400/. the^arden 80/. the 
horfe 20/. 

Notiy Some of the foregoing qucftions may be wrought 
by ihjz Single Rule of Falfe ;^ though, notwithftanding, 

they 
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"they may be wrought by twofuppofitions, as you may 
try at your leifure. And, to conclude, any qucftion 
whatfoever, if not impoffible, may be refolved ;*if by 
comparing, adding, iubtradling, or proportion, you 
coiild prove your queftion, if the true refolution was 
given ; for otherwife the queftion cannot be refolved, 
becaufe you cannot come to know what the errours 
were at tlie pofitions ; but then they muA be wrought 
hy jllgebra. 

In the next place, we Ihall proceed to Loganthmtm 
cal /Arithmetics and in that (hall be very concife : their 
chiefeft ufe in Arithmetic being in refolving queflions 
concerning Compound Jntereftj and Annuities^ 



Logarithmical Arithmetic. 

T Ogarithms are artificial numbers which di fFer equal- . 

-*-' ly, fitted to the natural, for eafe in calculation. 

The firft figure, called the Jndex^ or CharadleriJHc, 

fhews how many figures the anfwering number con- 

fifls of, which are always more by one than the in- 

, dex, if the fame be whole. 

So the index of any number under 10, is (o); be- 
twixt 10 and 106 (i); betwixt 100 and loco^ is 
(2), 6c. 

The logarithm of a fradlion, or decimal number, 
is all one as an injeger, only with this difference for 
the index, that if the firfi figure pf the decimal to the 
left hand be fignlficant, the index. is (.p; if there be 
one cipher before it, the index is (.7), isc. 



EXAM^ 



v 



2345 


3.3701428 


■•2345 


234-5 


2.3701428 


•023-45 


2345 


1.070(428 


.002345 


a- 3 45 


0.3701428 


x>ooi345 



34* tofaraS6on 0/ Logarithm* 

EXAMPLE. 

W. Numb. Logarithms. DefeS* Numbers. Logarithmic 

.9.3701428 
.8.3701428 

j..7.370i4aj 
.6.3701428 

Thus may you fee the logarithms are thefamc^but 
the index thereof dilFcreth, according as the firft fi- 
gure thereof is removed from unity. - 

ConfltuSil^ of Logarithms^ 

Their cottftruftion according to the common rwSj 
given by many extra ffioas of roots, is tedious; the 
bcft way yet known, is this, which follows. 

To make a tnble of Logarithms. 

Rrji, Ptft fof the logarithm of 1, a cipher foi- the la* 
dcx, and a competent number of ciphers for the W* 
rithm, according to the number of places you w<'(^^ 
have your logarithms confift of; for 10 an unit, ^ 
the fiune number of ciphers 5 for 100, 2,witha8maflJ 
ciphers; for 1000, 3, with as many ciphers, dr^* 

Secondly, Find the difference betweenfome t^°3^* 
rithms above 1000, or rather above ioo©o, Att omtt 
by unity; thus, multiply the two numbers ^ogctne^' 
and that produft you tnuft niuhiply again by 434^9^' 
481 90325 183896:; which laft produft divided by the 
arithmetic sil mean between both numbers, the qootien 
is the difference fought. , 

Suppofe we wotild find the difference between th« 
log. 1 0000 and I ©00 1, the produfl of thefe two num- 
bers is 1. 000 1 0000, which multiplied by 4343 P*^^ 
duceth 43434343; this divided by 10000.5, <\^^^ 
4343 Now, if to the logarithm of loooo which 1 
4.C0OOOOO. you add the difference before fo^^^' !^ 
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^ity 4343» the fam 40000434 Is the true logarithm 
of 1000 1 to 7 pkces. 

Tl)irdfyy Having thus found the difTerence of any 
two logarithms diiFcrence by unity, and confequently 
fome of thelogarithmsyby dividing the difference found 
by the arithmetical mean« between any two numbers 
difference by unity, yoji (hall have the difference of 
the logarithm of thofe two numbers. 

Thus to find the difference between the logarithni 
of 274 and 275 ; divide 4343, the difference of the 
iogarithnaof 100009 and loooi by 2.74.5, the quotient 
15821, is the difference fought. 

Fourthly f Having by this means found a few of the 
,prime logarithms, the reft are made by addition and 
fubtradlion ; and having made the cannon upward, a^ 
%ove 1000 to iooco,bycoDfequence it Is made for all 
4nferiour numbers. 

The prime numbers to which logarithms mufl be 
found in the fiift place, are thefe, 2.3.7.11.. 13. 
17 . 19 . 23'. 29. 31 . 37 . 41 . 43 . 47 ' S3 • S9- 
-61 . 67 . 7 f • 73 . 79 . 89 . 97. drc. or the fame num- 
bers with ciphers. There being fevcral tables of lo- 
garithms, we (hall only explain thofe, which in this 
j)lace we hav€ made ufe of, which are MrOugkre^Psia 
his TrigonomeUj^ they being of as good if not of abet- 
ter charaAer than any extant; and the togarithros ex- 
tended to 7 places after the index. Of the fame fort 
are Mr Gunter^s, Mr Norwoocl^s, Mr Leyhurn^s, &c. 
and above aU ShermrC^ tables, 6r. 

The logarithm of any number undcrioooo, is found 
by infpedlion ; fo tlie logarithm of 1234 is 3.091 j 151 ; 
but if your number given confifts of 5 or 6 places^ 
then you mufl ufe proportion. Thus feek for the 
firft 4, as before, noting the difference betsvixt that 
Jogarithm and the next greater; then fay. As io, if 
your number confifts of 5 placesj or as 100, ifoftJ 
places : To the faid difference : : So the figure, or 
figures wanting to the part proportional, which added 

G g to 
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CO the logarithm before found, the fam (\rficn a true 
charafteriftic or index is fitted) : To the logarithm 
of the number fought. 

So the logarithm of 12345 is 4.0914910') . 
And of 12356 is 4.09187783 

To find the number anfwering a logarithm g!ven> 
is but the converfe ; the firft four>figures are found by 
infpe Aion. Bat if you v^ant for 5 or 6 places, do thus r 
Seek the logarithm next lefs, and againft it are the 
four firfl figures ; then feek the difference betwixt that 
and the next greater, as likewife betwixt the given 
logarithm and the next lefs, and. fay, As the firft dif* 
ference: To 10, if for 5 figures, or to^ioo, if for 
^places : : So the other ditferehce : To the remain- 
ing figure or figures fought. 

So the number anfweiing 4.0918778 is=i23569 as 
above. 



Addition of Logarithms^ 
In Addition take this general rule. 

a 

j1 generd Rtde. 

If your indices be affirmative, add them as yfualy. 
and you have the true fum. 

But if they be negative, ^dd them as before; only 
note, That if the fum of the indices be tinder 10, add ! 
xo; If juft 10, add unity ; if above 10, cafi 10 away^ 
the fum, or remainder, will be negative. 

But if the indices be of different kinds, that is, one 
^ffirihative and the other negative, add them alfo. 

If the fum be ip, or above, caft away ic, the re- 
mainder is affirn^ative; ?f under 10, negative. 

JE X A Jk^ 
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EXAMPLES. 
I. Unto 2,267 17 17 ir. 111110.3.2671715 

Add 3.1414498 Add .5.1414498 

Sam=5.4o862i5 Sum=i 8.408621 3 

f .2.26/1717 C.Q.i4»4498 

II. Add ^.9.1414498 IV. Add <• 7.21)717 1 7 

. C.8.87506J3 C.8.8750913 



Sum=o.2836828, Sum=5 2837128^ 

More E X A ^TP L E S. 
V. Unto 2^2671717 * VI. Unto .9.2671717 
Add .8.1414498 Add 3.1414498^ 

Sum=o.4o862i 5 Sum=2.4o862 1 j; 

In the adding of thcfe logarithms there is no diiE- 
culty, excepting in the fecondy which may appear 
abftrufe, where the fum of the indices is .18 ; which 
fhews there is 1 1 ciphers before the firft fignificant - 
figure, the 10 of which fignifies 10 ciphers, and the 
8 being defeftivc, always is the fign of one cipher be- ^ 
fore the firft fignificant figure, as was noted before.. 

And now we ihall proceed to Subtra^fion., 



Subtra^ion of Logarithmr. 

a 

A ge^ieral Rule. 

If your indices be. affirmative, and the higher the- 
greater, then as ufual. ^ - 

If one or both be negative, oWcrve if the index of 
the higher be ftnallcr than the lower ; if it be, add 10 
to it; and if the higher be of greater value, the re- 
mains are affirmative; if not, they are negative. 

G g 2 EXAM' 
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EXAMP^LES. 



I. From 3. 141 4498 
Subtra^ 2.2671717 



Reft 0.8742781 

JIT. From .9.2971717 

Subtraft 31414498 

Reft .6,1257219 

V. From »8.875o6i3 

SubttaA .9.1414498 



II. From 2.267r7i7 
Subtraft 3.i4«449^ 

Reft .9-1257219 , 

IV. From 3.i4M49^ ; 
Subtraft .9.2671717 

Reft 3.87427^1 

VI. From .9.i4M49^ 

Subiraft .8.8750O13 



Reft .9.7336115 Reft .o.i66pi 

In thefe there is nothing obfcure. 

Multiplication of Logarithms. 

To multiply one number by another, 1$ ncrtMnJ 
but to add iheir logarithms together, their fumisine 
logarithm of iheir product. 



EXAMPLES. 



I. Multiply 

By 



144 
12 



Produft 1728 Log. 3.2375437 



11. Mult. 
By 



1385 
185 



Prod. 256225 Log. 5.4086215 



in. Mult. .1385 
By .o'l 85 

Prod. .0256225 





Log. 6.141449^] A<I<1 
Log. .8.26717x73 

Log. .8.4086215 ,, .. 
' IV. Muu' 






Log. 2.158362;? Add ' 
Log. 1.07918123 



Log. 3.i4'449^?Aai 
Log. 2.3671 717 3 ! 



DiviJioTi' in Logarithmr^: jjvj; 

IV. Mult. 1385 Log. 2.141449^^ .. 

By ^ 18.5 Log. 1.26717*7] ^^'^' 

Prod. .25.62.25 Log. 3.4086215. 

And fo of any other. 

Divj/ion in Logarithms. 

To divide one number by another, is nothing bufe 
to fubxraft the logarithm of the divifor from the lo- 
garithm of the dividend^ the remainder is the loga«- 
ijthm. of the quotient. 

E X A MP L E S, 

L Divide 1 7^8 Log. 3'^375W7 o^btr^rt 
By 12 Log. £.07918121^""^^^^- 

Quotes 144 Log* 3t. 15^83625 

II, Divide Z56^^5 Log. 5.4086415^ 

By ia5 Log, 2.267.17173.^"°'^**^' 

Quotes 1385 Log, 3.1414498. 

Ul. Divide .0256225 Log..8.4o862i5"?" . o.. 
By .1.385 Log. 4>»4»549^3. ""^^'^ 

Quotes .0185 Log. .4: 267 1 7 17 

iV. Divide 256.22c Log* 2^408621^7 « l* rv 
By ^38.5 Lo|2,T4.449'8 5^"'*'''^' 

Quotes 1.85 Log. 0.2671717 

And thus of any othcr^ / 

GolJstL Rule in. Logarithms., 

Tn this rule we have 3, numbers given, to fibd a 
•fourth 5 wherefore, if your q^oeftioa be diredt, w^rk 
tfaui:. Add tlic log^ariihms. of"* the feconJ and third, 

CJ g^3^ and. 
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an J from that fura fubtraft the logarithm of the firft^ 
the remainder Is the logarithm of the 4th proportional 
fought. 

EXAMPLE. 

I f 1 3 grofs of incle coft 7 •/. 1 2 /. what will 66J coft ? 

See the work. 

If 13 grofs, Log. — ' 1.1139434 

Coft. 7.6, Log. 0.^80813^ 

What 66.5 grofs, Log- — 1.8228216 

j^rf 38.8769 Log.=l. 5896918 

Ihis may be performed by addition, tji«s: Add 

the arithmetical complement of the logarithm of the 

,firft unto the logarithm of the fecond and third, the 



' 



fum is the logarithm of the fourth. 

Amh.comp. 13. .8.8860566 

7.6.0.8808136 



The arithmetical complement 
is only the rcmalx>der of every fi- 
gure to p^and the laft to 1 o. So the 
arithmetical corop, of o. S808 1 36 
13 9.1 191864, of 2.Q00Q000 is 
8.0000000. [ 



66.5.1.8228216 



38.8769.1.58969/^ 
Here youroay ICC 

the anfwcr is the 
.wywv.ww. I fannea?itwasbeforc^ j 

But if your queftion be inverfe, work thus: A<ld 
the logarithm of the firft and fecond together, ^ 
from that fum fubtraa the logarithm of the tbir(t,/nc 
remainder is the logarithm' of the fourth proportion^ 
al fought. • • 

EXAMPLE. 
If 12 men do a piece of work in 20. days, in b^^ 
many days will 60 men do the fame woik? . 



Exira^thn ©/ the Square Root:. J55. 

The ep€7'ation» 
If 1 2 men, Log. i.079/812 

Require 20 days, J-og^. ' i. 3010300 

The film ' . 2.3802 ri 2 

What will 60 men require ? Log. Sub. 1 . 7 7 8 1 5 1 z 

\ 

Anf. 4 days. Log. 0.6020600 

This may likewiie be performed by Addition, by 
adding the arithmetical complement of the logarithm, 
of the ihird, to the logarithm of the iirfl and fecond ; 
the fum is the logaritbn> o£ the fourth. . 

Thus, If 12 men, Log. f 1.079^812 

Require 20 days^ Log. * Add < 1.3010300 

What will 60 men require, a^itb com. C, 8.2218488 

jfnf. 4 days, as before, Log^ 0.6020600 

And fo in any other^ 

Whence you may obferve, that tn multiplication, 
tnflead of adding the two logarithms together, 'yoa 
xnay fidstrafl the arnhmetlcalcomplement of the lo- 
garithm of the one, from the krgarithm of the other, 
^he remainder is the logarithm of the product. 

Likewife in diviflon, indead of fubtia^ing one 
from the other, you may add the arithmetical com- 
plement of the logarithm of the divifor to the loga* 
rithm of the dividend, the fum is the logarithm of 
the quotient/ 

ExtroBion (^ the Square Root. 

Though extraftioa of roots by natural numbers^ 
be one of the difficult eft pirts of Arithmetic, yet by 
artificial numbers or logarithms, nothing is more eafy 
and plain, as may be (een in the praftice thereof. . 

To extraft the fquare root of any numbek" is per- 
formed by parting or halvinig its logarithm ; the faid 
half is the logarithm of the root fought. 

E X J M- 
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EXAMPLE 1/ 

What is the fc^uarc root of 144? Log. 2.15^3625 
Half is i.o79i8t2 

Which U the logarithm of 12, the coot fought. 

EXAMPLE II. 

Let it be required to find the fquare root of 1 60. 

Log. of .160, is 2.204 1 20Q 

Half isthejogarithm of 12.6491 , 1. 1020600 

Which IS the fide of a fquare acre, and true to 4 

places of decimals ; which is exa£V enough for com-^ 

mon ufe^ 160 bcingafujrd numher, its true root is 

inexprefSbk* 

Nxjte, If the number Mvhofe root is fought be a de-- 
cimalj^ add 10 to the index/ and halve it^ as in this. 

E X A M P L E llh 

' What IS the fijuare root of .225 ? Log. . 1 9*3521 825: 
Half is 9.67^66912 

Which is theJogaridim of .4743., the root fouglit.. 
And feeing lialving the logarithm of any number 

gives the logarithm of its root^ then it follows, that 

multiplying the logarithm of any number by 2, gives. 

the fquare root thereof 5 as may be. feen ia this ex?- 

ample., 

EXAMPLE IV^ . 

What is the fquare of 11826? Its Log. 4.0728378; 
Multiply by X 

, Which is the logatithmof 1.3 9854276=8. 1456756 
Proof is its root, viz* 11^26^ 47=4*^7283^18 

This -number 1398542.76 is a very remarkable num- 
ber. Firjlf It is a fquare number ; Sect^ndly, It con- 
tains 9 places, and they arc 9 digits, and I think there- 
is not another ti^at does.. 

Extra^iom: 



Extra^ian of the Cube Root. 

As the fquare root was found by bipartition, or 
halving its logarithm^ fa the cube root is found by 
tripartition or taking one third part of its logarithm, 
which will be the k)garitbm of the cube root fought* 

EXAMPLE I. 

What is the cube root of 1728? 
The loffarithm of 1728, is ^-^375437 

One third of jhis is 1.0791814 

Which is the logarithm of 1 2> the root fought. 

EXAMPLE IL 

What is the cube root of 1 234^6.? 

Its logarithm is 5-0915121 

One third thereof is 1*1697 1707 

Which is the logarithm 0749:7932, the cube root 
fought. 

If your number be a decimal, add 20 to its index, 
and take \t as before. 

So the cube root 0/ .256, its Log. 29.408240a 
will be .6350 .9.8027466 

Hence if you have a mind to cube any number, 
you muft multiply its log,, by 3, and you have the 
logarithm of its cube : fo the cube of 9 will be found 
to be. . . 9 Log. 0.9542425 

3 

which is the. Log. of 7 29=12. 862 7 275 

Proportions in Logarithms, 

To find a mean proportional between 2 numbers* 

RULE. 

Add the logarithm of the two numbers into one 

ium 



35^ Proportions in Logarithms. 

fum> the ^ of which is the logarithm of the mean pior 
portional fought. 

EXAMPLE. 

Let the numbers be x6and 144^ andletametn 
proportional be required. 

Log. of 16 is ' 1.2041200 

Log. of 14418 2.15B3615 

. Their fum 3-3624^25 

Half of which is 1.6812411 

"Which is the logarithm of 48^ the mean proper* 

tional fought. 
Note, If one be a decimal, if the fum of the indices 

be io> or above, caft away 10, and then balvcUj 

if it,be not 10, add 10 to it, and then halve it. 
So a mean proportional betwixt 12 Log. 1.079181^ 
And 25 Log. 9.397940° 

The fum 0.477^2; J 

Will be 1.732 0.2385^^ 

Between two numbers given, to find any number 
of mean proportionals dehred. 

R U L S,^ 

Subtraft the logarithm of the Icfs number out of 
the logarithm of the greater; the remainder divww 
by a number greater by one than the number of niew$ 
fought ; this quotient added to the logarithm of the 
lefs number, the ftim is the logarithm of the mv. 
mean; to which adding again i he faid quotient, the 
fjm is the logarithm of the fecond mean, and fo foK* 
ward, as far as you have occafiom 

E X ^ ^^' 
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Proportion in Logarithms. 35> 

€ X AM P L E. 

Betwixt x<6 and 64 find five mean proportionals : 
Log«of64is 1,8061800 

Log. of 16 is i.204i2(ip' 

The diiFerence is 0.6020600 

|. Part for 5 naeans is ' 0*1003 43 3 

To which add the log* of 16 1.2041200 

The fum is the log. of the i ft mean 20. 1 5 8 i .304463 3 
To which add again * 003 43 3 

The fum of the log. of the 2d mean 25.3 98 i .4048066 
To which add again ^003 43 3 

The log. of the 3d mean 32 * •505 1499 

To whic)i add again IQ03433 

The log. of the 4th mean 40.31 7 • 1.6054932 

To which add again 1003433 . 

The log. of the laft mean 50.796 1*7058365 

This propofition is of excellent ufe in the calcula- 
tion, of tables belonging to compound intereft, as 
fhall be (hewn in due pjace. 

Having three numbers given, to find a fourth in a 
duplicated proportion. 

RULE. 

T>oubIe the difference of the logartthni of thofe 
Z^o numbers, which have the fame denomination ; 
then according as the firft term is lefs or greater than 
che fecond, add or fubtra6k the double difference to^ 
or frorh, the logarithm of the other number : this 
done, the fum or remainder is the logarithm of the 
4th number fought. 

'EXAM' 



360 J>roft>rti(iMS in Logmtjma. 

E X AMF LE. 

If the content of a circle, whofe «««»«" ^J 
inches, be 38.484; what is the content of that arde, 
irfjofc diameter is ai ? Anfwer, sAP-iS^^- 

See the work. 
Diameter 7 inches. Log. o^45^ 

Diameter 21 inches, Log . 1.32^ 19$ 

Difference is "^'^VlVll „ 

Difference doubled **9|^*t^,l ^^ 

Content given, 38.484 Log. 1.585?^°') 

Content required, 346.35<5i Log.' 4.5395"* 

By this propofition wefind the Fopo^^f^^jS ' 
r*e fupei fices, vwhich, by EucUJ the 6th and i9*J" 
aoth, is proved to be in dupUcalc proportion ol wt 
homologous fides. . - . ^n 

So if a field, meafured by a ftatute P^rch,^°ZA 
36 acres, it .N.ould, if meafured by a^.^^^'f^f 
if 24 feet to the pbki b« found to contain but 17 

acres, and 4 part. 1, n » 

Having thefe numbers given, to find a ftrti™ 
triplicated proportion. 

RULE. \ 

Triple the Werence of the logariAm o^ *''|*,S i 
numbers, >vhich have the fan^^ '^'^nominanon ; 

according as the firft term .s leffer or i^f"^^ ,h, , 
. ad, add or fubtraft the triple difference to or t oni^^^ , 
logarithm of the other number; this done, tnc , 
<,r^emainder is the logarithm ^ the 4* »'«»'^ 

fought. 

EXAMPLE. I 

If a bullet, whofc diameter is 9 incbcs, io M'cig^ , 



Miliary Orders ly the Logarithms. 3^1 

f ^ pound,, what will a bullet of the fame metal weigh, 

whofe diameter is 6 inches? 

Diameter 9 inches, Log. 0.9542425 

Diameter 6 inches, Log. •0.7781512" 

DiiFcrence'is 0.1760913 

DiiFerence tripled 0-52827^9'? « , 

"Weight givcH 72 /J. Log. ^-85733255 " ' 

-> 

Weight required 21^ ^'3290586 ^ 

By this propofition we find<the proportion betwixt 
like folids ; for as like fuperficcs do hold in a' dupli- 
cated proportion ;; folike folids do hold in a triplicated 
proportion of their homologous fides, diameters, 6c, 

In the next place, we ihall give you a few propo- 
fitions in military orders, and then proceed to our chief 
drfign, which is compound interejh 

Milliary Orders hy the Logarithms, 

P R P. I. 

Any number of foldicrs being given, to place them ' 
hi a fquare battalia of men. 

RULE. 

One half the logarithm of the numHf of foldiers 
given, will be tl^e logarithm of tht iruttlber of men, 
both in rank and file, tq make a Square battalia of 
men. 

E X A MP I 6. 

Let 1764 men be given, and let it be required to 
Frame them in a fquare battalia. 

Log. 176415 3.2464986 

i is I. '623 2493 

which is the logarithm of 42, which is the number of 

H h men 
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men that muft be placed both in rank and file, 10 
make a fquare battalia of men. 

' P R P. II. 

Any number of men being given, to order them in- 
to a double battalia ; that is, that fliall have twice as 
many in rank as file. 

RULE. 

Half the logarithm of ^ the number of mefl> is tlie 
logarithm of the number of men to be placed ia file; 
and that number doubled is the number to be placed 
in rank. 

EXAMPLE. 

Let the number of men be 8450, and let it be r^ 
quired to make a double battalia of them* 
Half the givcnnumber of m6n is 42 25, Log. 3.625^^^1 
The half of which is . 1.8129133 

vliich is the logarithm of 65 ; and (6 many mu/lbe 
placed in file ; which doubled makes 130, which is the 
number of men to be placed in rank ; for 6$ times 
130 is equal to B450, the number of men given. 

PROP. riL 

Any number of foldiers given, to order them into a 
quadruple battalia of men ; chat is, that (hall have 4 
times as many in rank as file. 

RU L E. 

Half the logarithm of one quarter of the number 
of foWitrs given, is the logarithm of the nuniber ^j 
nien to be placed in file ; which number muliipW 
by 4, is Uie number to be placed in rank. 

. ^ EXJM' 
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E X A MP L E. 

Lei the given omnber of men be 4900 to be order- 
ed into a quadruj>le battalia. 
One quarter of which numberis 1 225,Log. 3.0881 364 
The half of which is 1,544068a 

•which is the logarhhm of 35, the number to be pla- 
ced in file, which multiplied by 4, gives 140, which 
cmift be the number to be placed in rank. 

PROP. IV. 

Any number of foldiers given, to order them into 
three equal fquare battalions. 

RULE. 

Half the logarithm of ^ part of the number o£ 
foldiers given, is the logarithm of the number to be 
placed both in rank and file' in every battalion. 

example: 

Let the given number of foldiers be 6075, ^"^ '^^ 
ii be required to form 3 fquare battalions of them, 
that (hall have an equal number of men, both in rank 
and file. 

One third of 6075 ^^ 2025, its Log. 3.3064250- 
The half of which is i-6532ia5> 

which is the logarithm of 45, the numbor of men in 
eath b£(ttaliOn[ that muft be pUded both in rank and^ 
file. 

PROP. V. 

Any number of foldiers given, to place them iir. 
rank and file, according ta the proportion of any two 
numbers given. 

H h 2 RULE. 
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RULE. 

From the fom of the logirithms of the number of 
foldicrs given, and the proportional number for tn« 
rank, fubrraft the logarithm of the proportioDal num- 
ber of file?, half the remainder is the logarithm of the 
men to be placed in rank; and tJac lame logarithm 
fubtraftcd from the logarithm of the whole number 
of foldier?, leaves the logarithm of the number to he 
placed in file. 

E X A M P L R. 

Let 360 foldierste fo placed^ that t^e number in 
file may be to thofe in rank as 5 to 9. 

7'he log. of 3600 ]s 3»55^3°^5 

The log. of 9, the prop, of rank is 0.95424^5 

The fum is 4.510545^' 

Log. of 5, prop, for file is 0.69%/^ 

Difference is • 3.8iij75<* 

Half of which is 1-9057^75 

which is the logarithm of 80, neareft the number in 
rank ; and the laft log. fubtrafled from the firft, l^^es 
the log. of the file, viz. 1.6505130, the log. of 44> 
nearefl the number in file. 

P R P. VL. 

Any number of foldiers given, with their diftan^e in 
rank and file, to order them into a fquare battalia ot 
ground. 

/ 

RULE. 

From the fum of the logarithm of the number offof- 
• dicrs, and of the diftance in rank, fubtraft the loga- 
rithm of their diftance in file, half of the remainder is 

the 
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the nutnber in file ; which logarithm fubtraft from the 
whole number of foldicrs, the remainder is the loga- 
rithm of the numbef of foldiers to be placed in rank*. 

EXAMPLE. 

Let 3600 foldier&be ordered into a fquare battalias 
of ground^ fo that the diftance in file may be 7 foot^ 
and in rank 3 foot ; fo that the ground they fiand up* 
on may be a true fquare. 

The logarithm of 3600 is 3'55^3025 

. Log. of 3^ the diftance in rank^ is 0.477 ^ 2 1 2: 

The fum is 4.0334237 

Log. of 7^ the dif^ance in file, is. 0.8450980 

Difference is 3'i883257 

Half of which is i''594 1 62S 

which- is the logarithm of39,nearefl: for the number of 
men in file ; and the laft logarithm fubtradted from the 
firft logarithm' leaves 1. 962 1 3 97, which is the ioga» 
sithm of 97; neareft the^number of men in rank. 
More might he addedj but thefe are foi&cient^. 



Compound' Inter est;. 

WHen a fiim of money is lent,, and the intereffi, 
when duj?,. is not paid, but kept in the bor- 
rower's hands, and by that means becomes a part of 
the principal,, then it is called Compound Intereft. 

As if ^Icnd tOs-^ i oo/. at the rate of 6 per cent, for 
a year, then it is evident, that.at theend of one year>, 
B is gpt-into A's debt 106/. a:ick if this ,he continued 
in B^s hand till the end of the fecond year,, there will 
then be due to ^the fhcreafe of 106, viz, 112L' 7/,. 
2 di J, ofhich will be a new ftock for tlic third year, 
if nut £aU.at the fecond year's end*. 

H. h J, Where-- 
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AVhereby it is t>lain, that if it be lawful to take in- 
tereft at all, it is lawful to take compound interefl : for 
if /^ had received this intereft annually as it became due^ 
he had the advantage of putting out thofe annual pay- 
ments at the fame rate, and none would have filled it 
compound intereft. This will yet appear more plain^ by 
fuppoiiiig^ laid out his 106 /. ia purchafing aii annual- 
rent of 6/. clear value^ which annuak^nt may be made 
ufe of to his beft advantage, and none can call himai> 

extortioner. -^ 

And laftly, it will appear^ that for any time niider 
a year, compound intereft is more.eafy than (imple 
for he that takes 3/. for the ufe of an 100/. for one 
half-year, takes too much ; which may be. proved 
thus: for as fimpte intereft was performed by a rank 
of numbers arithmetically proportional ; fo compound 
intereft is performed by a rank of numbers geometri- 
cally proportional. 

And it is to be tnpwi], diat if three numbers be iff 
geometrical pro|k>rtion, the' produfl of the two ex.-* 
tremes is equal to the fquare of the meian,.by the 2otb 
of the 7th of Euclid, . So, on the cos^trary, if the 
reAangle contained under the extremes ;of any three 
numbers, be equal to the fquare of the mean, then 
thofe three numbers are in geometrical proportion. 

Now if 3 L be the intereft of 100 /.for half a year, 
or fix months, then thefe three numbers, 100, 103, 
106, fhould be in geometrical proportion ; but it may 
be proved, by the aforefaid propofltion they are not : 
for the reftahgle of i©o and 106 U but ic6oo, and the 
fquare of the mean 1 03, Is 10609. But if the fquare 
root of 1 0600 be fought, it will be found to be 1 02.956 : 
fo that the triie proportional interefl of 100/. for lix 
months, or half a year, is but 2/. igs id, ^fere, , 
In the folution of queftions of compound mtereft, 
four things are to be confidered. 

lir/, 



Fir/?, The principal, or money knt. 
Secondly, The time of forbearance in years, or parts 
of a year. 

Thirdly, The rate of 'n^i^vtAper cent, by the year, 
hal£»year,.J3j: quarter, circ. equal to 1.06, 1.08, i.io, 

^- ' ..- • - .'. •■• - :■ 

Fourthly,, The ^mpim| pf tl>c ,(^id pr incipai for the 
Caid- rate, and time. 

; Any three of thefe being given, to find tiie fourth, 
as In the i9^ proQof4iioi|& fojiqwingi . • 

-P -K a P. I. 
Principal, rate, and time giVen, to find the amount. 

---^ ill .4 

Unto the logarithm of the rate multiplied by the 
time, add the logarithm 6flh6«.principaJ, theJumis 
the logarithm ot the amounts 

• What Will '26 1 amount, ftfrbforlre >- ykrs,'at & 
/ifrrf^r/ compound btei-eftr*' "'*" 
Principal 20/. rate ,1.06, time 7 years. 

See the work. 

Log. of i.cS, the rate is' - ol62Sj6s9 

Multiply by the time v 7 

Produ6V of tb^rite atid-'tline" * Log. ' 0.^771413 
AdU the log. of 20 theprihcij)al - 1.30^0299 

- •■ ■ ■ ^ 

Thefumis 1.4781712 

Which is th,elog. of .30.7, 0x30/. 14/. the a- 
ttioant fpDght. . ' ' 

E X J M.P LEU. ^ 

What will 365 li^sied. amount to, forborne 1 1 
years and a quarter, at 5 per cent, cogipound intereft? 

/• '/. r. ' 

Principal Z^S-TIS) rate 1.05, tinfe 11.25 

The 
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The work, 

tog* of 1 .05, the rate is 0.02 1 1 S^;^' 

Multiply by the time 1 1.25 ^ 

Produft of the ratc'and time, Log. 0.2383794 j 
Add the log. of 36^775, tke principal, 2.563^2 140 j 

The f«m is 2,8015936 

Which' b the log: of ^6}L &f. the amotmt* 

PRO P. II. 

• , ,•»-.* ... 

Amount, rate, and time given, to find the principat 

RULE.. 

From the logariihn^ of the amount^ fubtrad the \o^ \ 
garithm of the rate ipuUipJied b^ the time, the xcmarin- 
der is the logarithm of th^ principal, or.prefcnt worth.. 

' B X A M P I E' I. 

. "What prefent money will pay a debt of 20 /. due 7 
years hence, at 5 per cent, per ann, compound intcrcft ? 

I*. *• •• 

20 the amours, 1.0.5 the rate, and 7 the time. 
Lpg. of 20/. the amount 1.3010300- 

- Prod, of the log. of the rateandtime fub. 0.1483251, 

The remainder is 1.1527049^^. 

"Which is the tog. of 14/. 4 J".4 d. |, the ready mpi, 
©ey fought , 

EX AM P h :E' H; . 

A gentleman left his fon 1 50 /. to be paid at rhe age 
of 21 yeats, of which 7 years were fpcntat the firiJtipic^, 

The. 
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The executors defire to pay ready mboey, fo th^ 
may have rebate allowed after the rate of 6 per cent, 
per arm, compound intereft. The queftion is, What 
ready money will pay this debt I 

Amount 150, rate r.o6, time 14 years. 
. Log. of the rate 1.06 is 0.6253059* 

Multiply by the time 14 

10 I 2236 
^53059 



Produft of the rate and time 3542826 

'Which l^ub. from the log. of 15©, viz. 2.1760913 

{left 1.8218087 
"Which is the log, of '66.345, or 66/. 6/. xirf. 
which is the anfwer to the queftion* 

PROP. III. 

1 

Principal, amount, and rate given, to find the time 

RULE. 

From the logarithm of the amount fubtrafl the 
logarithm of the principal, that divided by the loga* 
rithm of the rates, gives the time. 

EXAMPLE I. 

In what time will ioL amount to 40/. &t 6 per cent, 
per ann» compound intereft? 

Principal 20/. amount 40/. rate i.o6. 

The log. of 40/. the amount is 1.6020600 

The log. of 20/. the principal is 1.3010300 

DiiF. .3010300 
- ..-^253059) 



L . 
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<oa33059) 3«i©30o (f 1.895 * 



• • 



479710; ^jfnf* II yc$Tt, II moathj, 

753059 2 Mredcs, and 5 days ; dhiding 

■ a year » in fimglc intereft. 
- 2266510 
202447 X 



2420380 

2277531 



1428490 

E X AM P L E U. 

In what time wiil 15 j. amount to 15/. at zo^ 
cent, per ann. compound intereft \ 

Principal ^^^ ambant 15, rate i.io. 
X-pg. of 15 the amount i$ 1. 1 760913 

L6^. of 7$ the principal 1$ 9.875061 3 

DifE 1. 30 1 0300 

.0413927) 1.3010300(11.4313 



• • 



1241781 

592490 

413927 AnpvjeTy In 31 years, 5 

months^ 2 weeks, and 3. 



•^-■«, 



17856:^0 days. 
1655708. 



(•■M-te 



I2992ZO 
1241781c 



PROP. IV. 
Principal, time, and amount given, to find the rates. 

. RULE. 



rr^ 
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JFrom 'the logarithm of the amount^ fubtra£^ the. 
logarithm of the priQcipal^ the remainder divided by 
4!he time^ quotes the logarithm of the rate. 

EXAMPLE U 

At what rate of compound in terefl will ao/. amount 
to "30.07a, or 30/. ti. 5^. iq* in 7 years? 

' /• „ - 

Principal io/. amount 30.07:^ time 7 years. 
Amount 30.072, Log. 1.4781712^ 

Principal 20 /. . Log. 1.3010300 

■ ' ■ * 

f 0.177141a 



i . ' : • rro.0253058 

Equal to the logarithm of 1.06 the rate fought. 

E X A M P L E II. 

At what rate of compound intereft will 5 1 /. 1 5 j-, 
amount to 70 /. 18/. in 5 years f 

Principal 51*75, amount 70.9, time 5 years. 

H. 
Amount 70.9; Log. 1.8506462 

Principal 51.7 J> Log. i .7 1.39103 



■* ■ 



^•^3^7359 



1=0.0273471 
Equal to the logarithm of 1.065, which is 6 1, ic/. 
per cent, per ann. the rate fought. 

The two fir ft propofitipos being often ufed, wc 
have, as mftn^Uinterefty gnnexed tables fitted there- 
to, at the rates of 5 and tper cent, and to continue 
for 3 1 years. 

TABLE 
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TABLE I. 


TABLE II. 

* 


Stewing, the amount tf 


Shewing the rebate 




me p9und fer 3 1 years ^ 


of one pound for 31 




at 5 and 6 per cent. 


years 9 at 5 and 6 per 


W9 


Compound Interefi. 


vCent. Compound Inter. 


5- 


6. 


5. 


6. 


I 


1.050&00 


1 .060c 00 


•925381 


•945396 


2 


1. 102500 


1.123600 


.907030 


.889996 


a 


1. 157635 


1.19T016 


.863838 


.839619. 


4 


1.215506 


1.262477 


.822703 


.792093 


5 


1. 276281 


' 1.338325 


.783536 
.746215 


.747258 
•704960 


6 


f. 3 40096 


1.418519 


7 


1.407 100 


1.503630 


.710683 


.665057 


8 


'•477455 


1.593848 


.676839 


•627412 


9 


1.551328 


1.689479 


.644609 


•591898 


lO 


1.628895 


1.790848 


.613913 
.584679 


.558394 
•526787 


i^ 


1.710339 


1.898298 


13 


1.795856 


2.012196 


.556837 


.496969 


13 


1.885649 


2.132928 


.53032J 


.468839 


14 


1.979932 


2.260904 


.505068 


.442301 


15 1 2.078928 


2.396558 


.481017 
.458111 


.417265 
.393647 


16 


2.182874 


^.540352 


17 


2.292018' 


2.692773 


.436296 


•37 '364 


18 


2.406619 


2.854339 


.415520 


.350343 


19 


2.526950 


3.025599 


.395734 


.330513 


20 
21 


2.653298 


3.207135 


.376889 


.311804 
.294155 


2.785962 


3.399564 


.358942 


S2 


2.93526r 


3.603537 


.341849 


.277505 


23 


3.071524 


3.819750 


.325571 


.261797 


24 


3.22510b 


4.048935 


.310067 


.24697$ 


25 ! 3.386355 
•26 , 3-555673 


4.29187 1 


.295302 


.232998 


4549383 


.281240 .219810 


27 


3-733456 


4.822346 


> .267848 .207368 


28 


g. 920129 


5.111687 


.255093 


.195630 


29 


4.116135 


5.418388 . 


.242946 


.184556 


30 


4.321942 


5.743491 


.231377 


.174110 


31 


4-538^39 


6^.088101 


.220359 


.164254 



The 
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The conftrnBion and ufes of ihe foregoing tables. 

For the conftruftion of thcfc two tables are fede- 
ral methods ufed : we (hall only metition that which is 
inofteafy and expeditious, which is by the logarithms. 

For the iirft table thus : Seek by the firft proportion 
aforegoing, the amount of one pound for 3 1 years,.and 
betwixt that log. and the log. of the rate, find 30 geo*- 
metrical mean proportionals, as before taught, which 
ihall be the log. of the number in the firft table ; which 
4s nothing^lfc but the continual addition of th€ log. 
of the rate i61tfttfptftd.toit^ laftJura._As if we add 
-the log. of the rate to itfelf, the fumls tlie log^jjrtte^ 
number belonging to the fecond year, and to that fum 
add again the log. of the rate, gives the log. of thd 
number belonging to the third year ; and thus you may 
<lo till you have finiibod: or if you multiply the log. 
T)f the rate by i, 2, 3, 4, j, 6, Sc, gives the log. of the 
numbers anfwering thofe refpeAivc years. ' 

And for the numbers in the fecond table, take the 
arithmetical complements of the log. of the numbers 
in the firft table ; and you will have the Jog of the 
^lumbers la the fecond. 

NoTofor their ufes^ 

Thefe tables are to be ufed in the (anK manner as 
thofe in Jimple intereji^ and fo need but few examples. 
Take an example for the u'fe of the firft table^^ 

What will 20 /. amount to, forborne 7 years, at 6 
per cent, compotind intcreft ? . 

In the firft table under 6 per cent, and over-againft 
.7 years, is . ^.50363 

Which multiply by 20 

The produ6l is 30.072.60 

'Which is equal to 30 /. i\s. ^i. i^, 

i i Take 
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Take another example for the uie of the fecond 
table. 

What ready money \vill pay a debt of 36 /• 10 s, due 
21 years hence, at SP^'^ ^^^' cbmpound intereil? 

The operation. 
In the fecond table^ and under 5 per centi and oVe^ 
againft 21 years, is -35^94^ 

Which multiplied by 36.5 

i7947lro 
1076S26 



Produceth 13.1013830 

ivhicfa is equal to 13/. 2 /• and ^i. thc^mfwer* 

SECTION U- 

In t^ie folution of die queftions of cemp^umdinierffiy 
comceming annuities in anrear, vre may confider it 
under tfaeie four particulars, viz. 

Firft, The annuity or peniion. 

Secondly^ The time of forbearuice iniyears, or 
parts of a year. 

Thirdly f The rate of intereft. And, 

Fourthly^ The amount of the faid annuity^ for the 
laid rat* a^d time. 

Any three of thefe being given, "^to find the fbvrth; 
as in thefe io\xt propofitions following. 

P R P. L. 

Annuity, rate, and time given, to find the amount 

* R U L M. 

Firft, you find a correfppndent principal iH thistnan- 
ncf y As the inteiofi : To its principal ; : So the given 

annuity : 



\ 



Confpmpi int^reft. 375 

aonutty. : To its corrcfpondcnt prin4paL Nf Xt, npl- 
tiply ihc iQgaritha^ of the rate by the tiihe, to which 
add thelogarithm of the correlfondcttt principal, the 
fuoji is. the logarithm of a number, from which fu|v 
traft the corrcfppadent principal, kaves the aoionnt. 

EXAMPLE li 

An annuity of ao /. per. annum is forborne 7 years ; 
what will then be due at 6 p^r cent* Ct^inpound inter- 
cftf 

L L I 

Firftfay^ If 6 1 100 : t ao 

2000 

I- 333T^=^h^ corre(p. principal. 
Log. of the rate 0-0253059 

Mdtiplied by the time 7 

^ I II I 

Log. of the rate X by time o. 1 7 7 1 4 1 3 

Log. of 333 j-' the correlp. principal add 2.5228788 

Equal to the log. 0f5a1.no 2.7o©o2oi. 

Cor. princ. Ail^traft. 333.333 / 

^^ /. /. d. 

Reft i6j.^/ 7=zto 167:17; G^ferif 

the anfwer. 

E X A M P L E II. 
There is an annuity of 50 /. per armumf payable by 

quarterly payments, viz. i2.5^^r quarter; this annui- 
ty Is forborne to the eijid of i r years and a half ; the 
queftion is, What will then be due at 6 per cetit^ 
conipound intercft? 

Note, If the interval betwixt any payments be lefa* 

I i 2 than 
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than a year^ as fuppofe half-yearly, qtiarterlyy month- 
ly, weekly, daHy, 6r. then you mud divide the lev 
garichm of the rate by fuch parts ; as by 2 for hatf^ 
yearly payments ; 4 for quarterly payments, by 52 
for weekly payments, and by 365 for daily payments ; 
and your quotient will be a proportional rate, where- 
by to find your correfpondent princ'^al : for if the 
fibfolute number anfwering that quotient, be made 
lefs by an unit, it will be a new divifor ; by which 
dividing your half-yearly, quarterly, i^c, payments, 
your quotient will be a correfpondent principal; then 
may you work as before. 

. See underneath, the logarithm of 1.05 and 1.06, fb 
divided with their natural numbers placed over-againft 
tiiem* 

Logarithms* Natural numbers. 
Log. of 1.05 , 0.021 1 893 = 1.05 

^ 0.0105946= J. 0246738 

^ 0.0052973=1.0122722 

7?y 0.0017658 = 1.0040741 

y'j 0.0004675= 1.0009387 

^^j 0.0000581 = 1. 0001336 

Log, of 1.06 0.0253058= 1.06 

^ 0.0126529= 1.0295630 

i 00063264= 1.0146738 

y'^ 0.00^1088=1.0048675 

y*j 0.0004866 = 1 .00 1 1 o 1 9 

tIt o.ooce6^2 — ^ 1.0001596 

So in the laft queftion, the payments being quar- 
terly, I take the natural number anfwering ^ part of 
the logarithm of the rate 1.06, which made lefs by 
unity, is .014673; by which dividing the quarterly 
payment 12/. 10/. quotes 851.9048, the correfpon- 
dent principal. 

See 
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See the vxtark. 
•01:4^73) 12.5000000 (851.9^4^- 

V 

II7384 

76160 
733^5 



• • • 



^79SP 
M673 



13^770 \l 

^3^®57 

-^"^'•^ — ^'. ./* 

7130a. 

58692 

Log. of the rate i.o6'is ao253058^ 

Multiply by the terni. 11.5^ 

1 265290. 
253058. 
253058 



Log. of the rate and time .29101 670 - 

Log. of the cor r efjpf gr inctpal> add 2 • 9 j 03 9 1 1 o . 



The fumas the log. of 1665.2053 =:3. 221 40780/ 
Sab. the cor. p^riacipal, 851.9048 

Reft- 813.30^35=10 8.i3/,6j'- 

^ich V the aafwer. 

PR P. II.. 

Acnount,. taH9f sad time gtven, to find 'tfie-annafty.-- 

113. rule:. 
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RULE. 

Sappofe in annuity at pleafure^ and by the laft^ 
pofition find the amount or arrearages ; then you may 
fay, As the amount to the fuppofed annuity : : So 
the amount giren : To the annuity required. 

E X A M P L E. 

What annuity at 6 per cent, compound intcreif, 

/. 
will raifc a ftock of 1^7.877, in fevcn years' 
Suppofe 3/. 
/. /. /. 
Then if 6 : ICO : :3 : Facit $0 1, a correfp. prinriP^ 

Log. of the rate 0,0253059 

Multiply by the time ? 

f , ai77M«3 

Log. of the correfpond. principal, add i .6989700 

Equal to the log, of 7^5. 1 81 1.8761HJ 

Cor. princip. fubtr. 50.000 

25,181 
Then fay, If 25.181 r 3 : : 167.877 

3 



215** 81) 503.631 {20L 
5036a 

PROP. III. 

Annuity, rate, and amount given, to find the tu»«* 

RULE, 
Find a corrcfpondent prmcipal, add to it the gi^^ 



>! 
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amount, and from th^ logarithm of that fum^ fub- 
traft the logarithm of the correfpondent principa}| 
the remainder, divided by the logarithm or the rate^ 
quotes the time. 

EXAMPLE. 

» 

In "what time will 20 L per annum raife a (lock of 
167.^77, compound interefi being computed at tper 
€tnt\ per annum ^ 

Firft> if 6 1 100 : : ao : Facit 333 J correfp, principat. 

Given ftock 167,877 
Correfpr princ. 333-333 . 



4 



The fum 501.210 
Log. ^f 551.210 is 2^00197 

Log. of tbe corff^%« principal is 2.5228783 

•0253059) 1771414 
* 1771413 

jhfivery In 7 years* I 

P R 6 P. IV. 

The annuity, aniount;, and time given, to find the 
rate of intereft. 

RULE. 

To aafwer this, we will ufe approximation, it being 
the moft concife and quickeft method we can ufe. 
Wherefore make two or three trials, till you get the 
anfwer bounded betwixt two of the tiearefl refults ; 
then the work may be performed by proportion, as 
may be feen in the work of the following example. 

EXAMPLE. 

An annuity of 20 /. per annum is offered to be let for 

180.5 



2ta Qmp^it^ hterejk 

180.5, or 180/. I ox, to be paid at the end of tbc fai4- 
tcrm ; what inicrcll U allowed. ii> this barg^n t 

latereft of money being feldbra abc^e 10 L aixd oaf 
Jcr ^fer ant. ; wherefore I make a fuppofition at ipen 
cent, and by the Gxlt fn^^ofifiiin |.%d the aoiount at 

thar ratc> tp be 178*456, whif^ i;»^*t|llbgi-o44- 
AVhcrjcforc, bc^aufc J* (^ I afPiiW<y\ J g^K^ipx ^ 
cond trial at 8i. ioj. per cent, and v(£HJte«*a%>efor«> 
J ft^ the amwnt to be i?.ivaixwh^!py.l ^6 1 hjive 
over/hot the truth by 71, and I fee the anfwcris 
bounded b0V«'i5tt 8/. per-cenU and S L 10 s. per cent. 
Whc^efprt, as iij the: Riilf, ej^Falfi, by thofe two fup- 
portions, add their refpeftive errours^ I find the rate, 
asun^ef- 

Xixfi fii^ppofition 8 the ernpjUf 9iM4-^ 
pe^o^ fia>po§t-,8.s,^eewf9Wr:. o?HI 4r 

Sf^pfs differeoce .5 fum 2*754 

likw &y> As 2.754 : .5 : : 2U044 : ,371, which, 

addedtathfi brAJiippq/ttion 9, gives 8.371^ or &/. 17/.. 

5 4* the rate of ihtei efi fough(. 

The firft propofition being of sood andfrecjpent: 

ufe, we have adjpii^ a.tgbip 4tCfd thereto, and cat* 

culated at the rate of 5 or 6 per cent, compound iu^ 

mcSky ao^ la eo^itiimeifar 3.i:yttc$. 
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Compound Intereft. 

The conftruftion and 
ufe thereof, her^r follow. 



j8r. 



Its cofjftruSHm. 

" • » 

The logarithmical dif- 
ferences of .05 or .06 
(being the rates here 
ufe J minus unity) aad 
the numbers in the ta- 
ble (hewing the amount 
of »ne pound at 5 arid 
6 ^er cent, for 3 1 years, 
minus unity, are the lo- 
garithms of the num- 
bers in this table. 

Take an example or 
two for the ufe. 

What will an annuity 
of 3/. i^s»6d, amount 
to, forborne 21 years, 
compound intereft be- 
ing computed at 6 per 
cent.? 

^ Tabularnumberanfwer- 

ing 21 years, and under 

6 per cent /is 39.9927^7 

Multiply by 3.775 

199963635 
279949089 
279^49089 
119978181 



I JO. 97 2544425 
Facit, 150/. 19/. 5^,^ 



' y^ TJ B L E.Jhewing the a- 

mount of one pound annuity f^r- 

borne for 3 lyeari, or under, at ^ 

andSfcrctat, compound intereft. 



Tears. 



I i.ocoooo 

2 2.O5t)OO0 

I 3.152500 
4J 4.310125 
5.525631 



6 

7 
8 

9 
10 



II 
12 

14 
15 



6.801913 

8.142008 

9.549108 

11.026564 



p^- 



l.dDOOOO 
2;C60OC>O 

3.183600 

4.374616 

5;6-37Q93 
6.975318 

8.393837 
9.897467 
11.491316 



16 

17 
18 

'9 
20 



12.577892 13.180795 

14.206787 14.971943 
15.917126 16.869940 



17.712982 
19.598631 
21.578563 



21 
22 

23 

24 
25 



26 

27 

28 

29 

30 



23.657491 
25.840366 

28.132384 

30.539003 

33.065954 

35.719251 
38.505214 
41.430475 
44.501999 

47.7127099 



51.113452 
54.669126 
58.402583 
62.322712 

66.438847 1 79.058184 
70.760790' 84.801677 



18.882137 
21.015065 

23.2 75969 

25.672527 
28.212879 
30.905651 

33.759992 
36.78555(0 

39.992727 
43.392291 

46.95^5826 

50.8x5575 
$4.164510 

59.156381 

63.705763 
68.528112 

74.639799 
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EXAMPLE 11. 

What viU an annuity of 50 /• per annum amotint to, 
ibrborne 7 years, at ^per cent* ^^^P^^'^^ inxereftf 

Tahtthup nuin be r ^mier yperccut^ and againdj 
](«aFS| U S.1420Q8 

IVtultipUed by 50 

Jnjwer^ 4oyL a/. 407.10040^ 

In the folntions.of quefliQns of coiiipo.na<^ interef^^ 

relating to many equal payments, at many equal tia^s, 

Jis in the buying or purchaiing annuities^ peniions^ ot 

liafes.Jn revernon, ^ve may coafidcr. it unvki^ (hcie 

f^ur particplars: 
Fir/i, The annuity or penfioii to be folct 
Sei^ndfy^ Thetinteof cptmtiuance e^her^confi^fred 

^s yearly^ haif-y<c^rly, or quarterly payments. 
Thirdly^ The rate of intereA. An4, 
t^ourtbl)!, The prefent worth of the wholcj . JMud ai 

one entire payment^ or equally- rpdv»fed t^ fuch. 
Any three of thefe bei^g given^ to find the fpurib^ 

i|8 ia the foiir fropofitiqns follQWiii^ 

P R R. I. 

Atinuity; r^te^ and time giv^h, to find the prefent 
vorth* 

fiULE. 

Fin4 a carrefpondent principal, as before tai^ht ; 

then multiply the logarithm pf the rate by the time, J 

iwhich fubtraft frqm the correfponding principal, the a 

remainder is the logarithmical dlffercnce'of the principal ■ 

^apd worth, and To by confequ£;nce the worth is given. 

E X 4 M P LE L. 

There is an annuity of 20 /. per atnmnij payable by 
yearly payments, and to continue 7 }iears> to, be fold 

ifor 



for ready money : What is it WortV^^ompound intcr- 
cA being allowed the purchafer at 5 pet cent. ? 

See the work. 

I f 5 /. : 1 00 1. : s 20 /. : Factt 400 /. corre fp. princip. 
Log. of 1.05 the rate is 0.02 11893 

Multiply by 7 

Log. of the rate and time o. 1 483 25 1 

Log. of 400 the correfp. prindp. 2.60 20600 

The difference is ^-4537349 

equal to the logarithm of 284^2725 ; which fubtraA- 
ed from 400/. leaves 115/. 14/. 6^.^/ the prefent 
worth fought* > 

EXAMPLE II. 

An annualrent of 365 /..paid .yearly, ^nd to eon- ^ 
-tame *2 years, is to be fold for prefent money; what 
9s it worth at 5 /. per cent, compound intereft ^ 

See the work. ^ 

If 5 /. : 1 00 /. : : 365 /. : Fd(it /joo correfp. princip. 
Log. of r.05 the rate is 0.021 1893 

Multiply by the time i z 

0423786 
211893 



Logarithm oFthe rate and time 2542716 

Log. of 7300 the correfp. princip. 3.8633228 

The difference is 3.60905 1 2 

^vhich i^ the tegaritbm of 4064.913, or 4064/. 18/. 
3 rf.' which fubtraftcd from 7300 i. leaves 32^5/^ is. 
9^. the worth fought. 

EXAMm 



384 Compotmi Intfrefl. \ 

EXAMPLE IIL 

But if the aforenamed annuity were to be paid by 
quarterly payments, viz. 91/. ss^ per quarter, what 
would be the pre fen t worth, allowing the fame rate 
of intereft as before ? 

Proportional intereft for quarterly payments at 5 
percent. is = to t,oi 22722— 1=101227225 by which 
dividing the quarterly rent, quotes the correfpondent 
principal. 

^ .0122722) 91.2500 (7435.5046 corrcfp. principal 
Log. of the rate 1.05, is 0.0211893 

Multiply by the time 12 

423786 
211893 



Log. of the rate and time ,2524716 

Log. 6f7435.5046,thecorre(p. principal 3.S7 13 104 

. The difference is 3.6170388 

which is the logarithm of 4140.467 1 ; which fubtraA- 
cdfrom 743S'5^4^> leaves 3 295.0375 equal to 3295/. 
and ^d, the prefent worth ; by which you may per- 
ceive that quarterly payments in this annuity raifeth 
the value 59/. 19J. 

Notwithftandtng, in the purchafing of annuities^ 
very few perfons will value a leafe the more for being 
paid quarterly, 

E X A M F L E IW. 

But if the fa id annuity were to be paid by daily pay« 
ments, viz* 20 s. per day, what would be the prerent 
Worth, keeping the fame rate of intereft ftill? 

Proportional intereft for daily payments is .000 1 3 36, 
when unity is fubtra6ted ; by which dividing the dai- 
ly rent^ quotes the correfpondent principal. , 

•00 1 



I 

impound Inter^. $^5 

;oooX336) i.ooo (7485.03 cor, principal. 

Log. of 748503» « . 3-^74^5, 

Logi of the rate and -time, :is 0.3542716 

Ifc— ■— 11 m i l l I M^ 

The difference is • 3«6i992i9 

'^hich is thelogarithm of 4167. 944^6; which (libtrafted 
from 7485.03, will leave 33 17.0854, equal to 33 1 7 ?• 
1 s, 8i. J. So the difference of the prefent worth of 
this annuity, according to yearly and daily paynrcnts, 

1^921.' fere* ^ ^ 

EXAMPLE V. 

An annuity of i^Lzper ann.lo begin after the end 
of 6 months, whereby the firft rent will not be recei- 
ved till after^hc expiration of 7 years, and to conti- 
tiue 21 years, is to be fold for prefent money ; what 
is it worth on this condition, allowing the purchafec 
6,percent, compound intereft? 

If this annuity were to begin prefently, tlie worth, 
by this propofition, Would be found to be 382.3378, 
or 382/, 6s, gd; 

But feeing it begins not till the end of 5 years, you 
jftuft, by the fecond propofitiba of the firft feftion of 
thischapter, find what ready money wil! pay a debt of 
38^.3378, duc^ years hence ; which will appear to be 
269.5328, or 269/, los. 8rfr which is the prefent 
^vorth of this annuity according to the condition a* 
fbrefaid. 

i" R P. II. 

Prefent wotth, rate, and time given, to find the an- 
nuity. 

RULE. 

• Syppofe an anituity ^t pleafure, and find the worth 
fcy the laft ; then the propofition runs. 

As the worth found : To the fuppofed annuity : * 
So the worth given ^. To the annuity required. 

- K k E X A M- 
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EXAMPLE. 
What annuity, to continue 7 years, wUl.bc purcha^ 
fed for 120/. Sit 6 per cent. com]iound intereft-? 

Suppofe 15/. and by the laft prbpoiition the prefent 
worth will be found to be 83.7357. 

/. /. /. 

Thenfay,If83.7357: i^:: lao: FacU 21,4902, or 
21 1. 9/. tid. iq. the anfwjr. And thus of any other. 

PROP. III. 

Annuity, prefent worth, and rate of intereft givefli 
to find the tin^e of continuance. 

R U L E. 

Find a correfpondent principal, fubtra^ the debt out 
of the correfpondfent principal; and the logarithm of 
their difference out of the logarithm of the correspon- 
dent principal ; this laft difference, divided by the lo- 
garithm oi the rate, (he\ys the time* 

EXAMPLE I. 

In what time will 2Qlperann. pay a debt of i iS^T^lSf 
OT ii$L 14s. 6d^ $, ^tsper cefU. compound intereft ^ 
Firft, if 5 : roo : : 20 : Fadt^ 400 cor. prin. 

From the cor, prin, . 400 

Subtraft the debt ^^S'7'^75 

The difference Is 284.2725 

Log, of the cor, prin. 400/. is 2.6o2o<5qo 

Log,of 284.2725, is , 2.45^7349 

' 'Oil 1 893) 148325 c (7 

1483251 



Anfwer, In feven years, 

EXAM' 
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EX AMP LE H. 

/f borrows of ^ 1728/^ and at the fame time dcIi* 
vers xfp 10 B m aJiwuityof the clear valoeof 240/. 
fer ann. which he is to enjoy tillbe be fully fatisficd 
for his 1728 /. Tte^queftion is, H^w loitg muft B 
erjoy^the prei»tfcvc®nnpound intcreft being compu- 
ted at 6 per ceiU. per dnn. ? 

Tirft, \ &y. If 6: iQO t : 249; f^d^ 4C00 cor. prin. 

From the cor. principal 4^0^ 

4iibuwiA ibe debt .1728 

The difference is 2272 

Log* bf 40PO, the cor. prifici]m!, is 3.6020600 
Log. of the faid difference 2272, is 3^564083 



The difference is ^ 2456517 

which divide by the log. of 1.06 

=«53<>59) 24565i> (970729 
2277:531 

... . • . . 

1789S60 
1771413 



1B44700 
1771413 

'■ ^ 732870 

5o6ii8 

22675^ 

. Anpw* in 9 years, 9 months, o weeks, and 5 days^^ 
and fo ioi^g B mii'fi enjoy the premifes» 

E X A M P.L E III. ' 

A lends B 600 /, and B is willing to {)ay a quarterly 
rent of 15^. ptY quarter, till ^be fatisficd for his 600 /. 
How many quarters rent mufl: 2^ receive, compound in- 

K k 2 tcrcft ^ . 
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tereft being computed at 5 per cent, and what will'the- 
laft payment be? Divide 1 5 by th« natural number to 
\ of the log., of the rate kfs r* 

.0122722) 15.0000000 (1222.2747 cor. prin. 

From the cor. principal 1202.2747 

Subtract the debt 600 



The difference is 622.2747 

Log. of the cor. prim 1222.2747, is 3^0871688' 

Log. of the difference «622.2747y is 2.7939821^ 

Their difference if .29318(57 

\ Log. rate. 
=0052973) .2931867 (55.3464=10 55 whole quar- 
ters, and fomething above |^ of a quarter^ Anpiuer^ He 
mull receive 55 quarters rent; and the lad payment 
wiU be 5 /* 3 /• 11^. I y. 

P Ra P. IV.- 

The annuity, prefent worth, and time of continuance* 
given, to find the rate of intereft. 

Thispropofition is be ft performed by approximation; 
for by two or three trials (but they muft be near the 
truth) you will have the anfwer bounded betwist two 
numbers ; as in the laft propofition of the laft (e6lion»- 

An annuity of 20 /. perann, to continue for 7 years,, 
IS fold for 100/. ready money; what rate of compound 
interaft hath the purchafer for the money? 

Intereft of money being feldom above 10, or under 
5 per cent* I make my firft fuppofition at 9 per cent. 
and, by the firft propofition of this feflion, the pi'efent 
worth of 20 /. per ann, to continue 7 years, will be 

/. 
found to be 100.659056, which fliould have been roc/, 
wherefore the errour is .659056. And feeing the fup- 
pofition was ihort, I place it and the errour as here,. 

9-I-.659056 
9.25— .18 

But 
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But feeing I am prett^rncar, I make my next fup- 
pofition at 9/. 5 -r. and by the fam€ propofition the- 
laid annuity for the fame time will be worth 99-82, 
which ihould have been 100; by which I fee I hdye 
propofed too much, and the errour is .185 which fup- 
pofition and errour I place under the other, and fay,. 

As .839, the fum of the errours : To .25; the dif-^ 
ference of fuppofitions : : So 18, the latter errour: 
To .536; which fubtraft from. the latter fuppofitioa* 
becaufe it was too great, leaves 9. 1 9'64, or 9 /. 3 /• • 
1.1 d, the rate fought; 

And though this be mathemaritaHy true and de- 
monftrable; and that by delivering up of an annuity. 
of 20U per ami. to continue for 7 years, for 100/.- 
paid in hand, he allows 9/. 3/.and ii^. percent^- 
p^r arm. yet he will never be able to mike that inter- 
eil:by his annuity, unlefs he can find fuch a fool as will 
riake his annual payments as they become due, andi 
give I him 9/. 3 j^ 11 d. per cent, compound intereft;: 
which will be. hard to do, when any re fpon fable ^^an^ 
maybe fitted for 6, nay, in moft places for 5 >^frctf«/.. 

WJierefore Mr Mdrtindak was in the right, accor-- 
ding to the intentand import of his propofitiohs; and. 
that he can but make jL 13 /. jd, ^J fupppfiag eve-- 
ry payment be taken oiThis hand at 6 per cent, com-- 
pound intereft; and this will be fomething difficult to ^ 
do. And if fome of his annuahents, or all of them,^ 
ihould not be imp/oved, which is no impoflibk thing,, 
he will not be able to make 6 per cent: by his annuity ;; 
fo that I had rather put forth my^ hundred pound at. 
6.per cent, compound intereft for 7 years^.than ftandi 
to the venture of the improvement of the annuity^ 

The two firft propoCtions being'ofgood uft, we- 
have annexed two tables fitted thereto for. 31 year$>, 
at. 5 .and 6 per cent* compound intereft,.* 

K-k^3j 'iia-e:lj;: 
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m 



Ki B L E I. 



I 



Sirwing the prefent 
worth §/ »ne p^und an- 
nuhy^ to continue for 3 1 
years ^ at 5 and 6 per 
cent, compound inter eft. 



1 

2 

3 

4 



■ 



6 

7 
8 

9 
10 



0.952381 
1. 8 5 94 10 
2.723248 

3-5459$« 
4.3394 77!. 4 '^'^3<^3 



o.94339<^ 

1.833392 

2.673012 
3.46$ 105 



TABLE n. 



5.07-569«. 
5.786573 

6.463212- 

7.107821 



4.917324 
5.582381 

^.209792 

6.801691 

7.36Q086 



Shewing nvhat an 

nuitjy continued for 3 \ 

years^ one pound nuill 

pur chafe at 5 and6^tr 

cent, compound inter. 



■Am*.*! 






11 . 


12 


«3 

14 
15 


16 


18 


19 

20 

> 



21 

22 
23 

24 
_2_5 
26 
27 
28 
29 
30 



8.306414 
8.863251. 
9.393572 
9.898640 
10.379 658 

10.837769 
11.274065 
11.689586 
12x85320 
12.462209 



7.688873 

8.^838431 

8.852682. 

9.294983 

9.712248 



1 2.B2II52 

i3.i6.;co2 

13.488S73 
13.798641 

14.093944 

M-375'84 

14.643033 
14.898127 

15.141075 

15.3)2450 

I ? CQ28f O 



JO«ios894 
10.477258 
10.827602 
11.158115 

IT. 469920 



11.764075 
12.041580 
12.303377 

i2'5SO'35^ 
12.783354 



13.003164 

I3.2I04:?! 

13.406162 
13.590721 
13.764829 
\ ^.929084 



1.050000 

•537805 

.367208 
.282012 

.230952 



6. 



ti I I I it t 



.197017 
.172820 
.154722 
.140690 
.129505 



1 .o6gqoo 

•545437 

•374«io 

.288^94 

^•237 



IT tin 



.203363 

.I79«3S 
.161036 
.^47022 
.135868 






.120389 
.112825, 1 

.106456 !| 

.10102$ 

••9<^342 



.092270 
.088699 
.085546 
.082745 
.080342 



.077996 
.075970 

.074137 
.072441 

•070952 



.069564 
.068292 
.067122 
.066045 
.065051 
.C64132 



.126793 
.1 19272 
.112960 

.107585 
.102563 

.098952 

•095445 
.C92356 
.089621 
.C87 184 I 

.085004 
.083045 
.081278 

.t;79679 

.078727 

.076904 

.075697 

.074592 

.073579 

.072649 

.07 1792 



7h€ 



Compound Inter eji. 391 

77fe Cortjiru^ion of the foregoing TAB LE S. 

If from the logarithms of die numbers hi that ta- 
bte, under fedtion the fecond, you fubtra^ the loga- 
rittims of the numbers in talyle the firft, fe^lion the 
firfl, tht remainders are Ae logsirithdis of the tiuav 
bers in the firft table here. 

Aftd thdr conapiements arithmetical afc the logi> 
ritbms df 4;he numbers in the lecond tiible« 

Their U S E^ 

Tfe^eUrno difference betwixt the ufc of thefe ta* 
bles and thoie going before^ as may .be ieen in the 
following examples^ 

Examples intheufe ofthefirfi TJBt'E. 

T. An annuity of 20 L per4um. clear value^ is to be 
fold for 7 years ;- what r«eady money is it worth, at. 
^percent, c'ompound intereft ? 

Multiply the tabular number under 5 J>ef cenU and 
over-againft 7 years, viz, 5-786373 

By ao the given annuity 20 

115.727460 
. -Gives the anfivery vit. 115 A 14 s, 6d.^ 

EXAMPLE II. 

Thtreis a leafe of lands worth 32 Lper ann. more 
than /le rent paid to the lord; of which land there is 
yet a leafe in being for 7 years; and the leflee is dc- 
firous to t;tke a leafe in reveifion fur 21 years, to be- 
gin when his old leafe is expired ; what fum of money 
is to be paid for his leafe, allowing intereft at the rate 
of 6 per cenU per annum ? 

F'rfiy See what this icnt of 32/. is worth for 7 
yeai>, wlach will i>e 178/. 12 j. ^d, fere* 

Secondly^ 
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Secondly, Add 7 years to 21 years, which makes 28^ 
years, then fee what 32 /. to continue a8 years, is 
worth, which will be 428/. 19 j** 11 d. ^. 

Laftly, Suhtraft the prcfent worth for 7 years from 
the preicnt worth for 28 years, the dif&rencc is the 
anfwcr to the qucftion, to wit, 250/. 7./. 2 d, |. 

The work fir 7 years^ . The work fir 28 years. 
5.582381 13.406162 

J2 3^- 



II 164762, 268123244 

16747 I 43 40^18486 



Hl^ 



178.63619a 428*997;^- 

From 42 8^.997 1 84 
SLub. 178.636192. 

Sub< 250.360992 thean/werf 

Examples in thi ufe ofthifecond TAB LE.^ 

1. What annuity, to continpe 9^ years, will 34^/. 
purchaf^, compound intereft being computed at 5 per 
cent J 

Tabular number in table the fecond, under ^per cent. , 
and over-againft 9 years, is .140690 

Multiply by. 34^- 

56276a 

422C70 



jtnf. j{l. iss. td. Fdcitf 4.78346ca.^ 

E X A M P L E ,IL. 

What annuity, to continue 21 years, will 365/*'. 
purchafe, compound intereft being computexl at 6*/»tfr* 
cevUt. per Annum i^ 

Tabular 



Compotmd Ititertfh jijl 

Tiabular number in taWe the fecond^ under 6 ptr 

^ent.^znii ovtx z^va^ 21 years^ \^ .085004 

Multiply by 365. 

425020 
510024, 

Anf. ^lUos.di. 255012 

31.026460 

SECT. IV.- 

Now, in the laft place, we ihall treat of compound 
intereft, as it relates to the purchafing of freehold e- 
ftates, to be bought or fold for ever. 

This by feveral is called compound, intereji infinite, 
becaufe it relates to diverfe equal parts at diverfe equal 
times ; but the number of tbofe equal times are in& 
nite ; as in purchafing an eftate in fee-fimpie for ever.. 

And this may be confidered under thele three par- 
ticulars : 

Firft, The annuity paid by yearly or quarterly pay- 
mentis. 

Secondly y The price, or prefcnt worth. 

Thirdly^ Tbc rate of intcreft. 

Any two of thcfe being given, to find the third j^ 
as in the three propofitions following.^ 

PROP. L 

The annuity and rate of intcreft gJven^ to find the 
prefent worth. 

R U L E. 

The annual (half-yearly, or quarterly) payment di» 
vidcd by the rate' 6f intcreft, mm»x unity, quotes the 
prefent wortli. 

EXAM- 



394 CM/ftuud btttrefi, 

EXAMPLE. 

There is an eftate to be fold of the cfear yAv^ of 
toi.perafm, what fniB of ready money is_this eftate 
word)) ^compound intercft being allowed the purcha- 
fcr ^i6fer cent / 

•06) 20.000 (333.333=^333/. 6/4 8^4 



• • • 



18 
ao 



20 
18 

z 
E X A M P I E. 



But If the fald annuky AV^tte t>aW b^ milrterly pay- 
Iftetts, t^fss. $i. peV ^uafrter j wiart Would be the pr^ 
fent worth, hoMirfg ftUl the fawie ri^ of iiitereft?* 

Quaricrly rate, 
minus unity, is .o 1 4^74) 5.oobc6b (340.7387 



♦ • • 



Anf. 340/. 14 X. 9</. 59780 

58606 



Quar teriy psg^rneitt nafetfc 108406 
the worth jL ds^ id* .I0^7I8 



5682 

P R O P. 
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P R P. U. 

PreC^nt worth,, or. purchafe-moncy, together with 
th^rate of iptereft^ being given, to find the annuity^ 

RULE.. 

MultipLy the purchafe-nioney by the rate of intereft, 
mbuu unity, the pfoduft fbfltU be the annual rent. 

EXAMPLE. 

A gentleman hath a defirc to lay out 333 /• 7/ tn a 
freehold eftate, provided he meets with fuch a bargain 
as ifhall bring him in 6 per cent, compound intereff for 
his money ; what annualrent muft this be ? 

333-333 
.06 



19.99999 Facit, zoL 

PROP. III. 

The annuity and prefent worth given^ to find the 
rate of intoreft. 

RULE. 

The annualrent divided by the prefent worth, or 
fum demanded, quotes the rate, minus unity. 

E X A MP LEI. 
There is an eftate to be fold of the yearly value of 
20/. for 333 /. ^, what rate of compound intereft will 
the purchafer have for his money ? 

333-333) 20.QQ0000 (.06 
19999999 

Anf. 6 per cent. o 

EXAMPLE JI. 
There is a freehold eflate to be fold for 1600/. the 

yearly 
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yearly rent being ia8/. what r^e of compound Id* 
iereft fhall the purchafer have for his money I 

1600) 128.000 (.08 

1 28000 Anf. 8 per cent, 

laftly^ If it be required how many years purchaie 
any annuity is worthy wofk thiis^ Divide unity by 
the rate> minus unity^ the quote exhibits the number 
of years. 

EXAMPLE HI. 

There is 9 freehold eftate to be fold ; how many 
years pur chafe is it worth at SP^ cent* per ann. con> 
pound intereft? 

.05) 1.00 {to 

10 Anf. 20 years purchafe« 

00 

What is it worth at 6 per cent, f 

.06) I.O {l(i.(}(>(i 

6 



40 j^f. 16 years and |-. 

36 



. 4, 6c. 

Likewife, if an eftate be offered at any number o^ 
years purchafe, and the rate of intereft be demanded^ 
do thus; Divide unity by the number Of years pro* 
pofed, and "the quote gives the rate, ffdnus unity. 

E X A M P L E IV. 
An eftate is offered at 20 years purchafe; what is 
the rate of intereft? 

20) r.oo (.05 

1,00 Anf. ^per teM^ 
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Here follow direrfe queftions of intereft ta ex^rcife 
the learner, both fimple and compound; ^and fo we 
will conclude Logarithndcal Arithmetic* 

!^U E S T. I. 

A ewes B Sco /. to be paid in 4 years, that iss, at 
th« end of every two years 400 /. B owes A 900 /. to 
be paid in fix year$^ that is, at the end of every two 
years 300 /. Ihey agree to cl^ar their debts, and al- 
low each other %fer cent, compound intercA: which 
muft pay money, and how much ? 

Anf* B muft pay unto A 29 /• 16 /• 3 ^. i ^. 

^U E S T. II. 

A owes B 455 /. to be paid in 14 years ; that is, at 
' the end of every two years 65 /. He would agree with 
his creditor to pay him in 7 years, viz. each year one 
equal payment, which B agrees to; and they conclude 
compound intereft (haii be allowed at 6 per cent, -' ' 
what will this equal payment be?^ Anf, 52 /. 10 /. Sd, 

Found by feeking the prcfent worth of the 7 pay- 
ments, paid each two years, which will be 293 /. 5 s. 
ad.^ Then feek what annuity, to continue 7 years, 
293 /• 5 J-. 2 d, will purchafe; which will be found to 
be 52 /. 10 J. 8 d. the an/wer fought. 

HUE ST. III. 

A merchant hath owing to him 10000 /. to be paid 
in five years, viz, at the end of every year 2000 /. and 
Sgrees with his debtor, that If he will pay him 5000/. 
ready money, he will take the remainder in 21 years 
by an equal annual payment, compound intereft be- 
ing computed at 6 per cent, to which his debtor affents : 
the queftion is, what will this equal annual payment be? 

». 

/4^ 291. 1 1725, or 291 /. 2 J-. 4d. 

L 1 Found 
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Found by feeking the prcfcBt worth of aoool. pT 
ann. to continue 5 years, which will be 8424 /. 14^' 
6 d. f , from which fnbtraftiag 5000 /• refts 34^4^^ 
1 4 J. 6 rf. ^. Then find what annuity, to continue 21 
years, 3424/. 14/. 6rf. ^, wiilpurchafe, viz. 291 1 
'2s.4d. and that is the anfwer. 

dU E S T. IV. 
' There is annuity of 64 L 10 s. to continue no 
years, to be fold for ready money ; whether is it bet- 
ter to purchafe this annuity at 6 per cent, fimplc intcr- 
eft, or at 6 per cent, compound intereft? likewife, 
w-hat is the difference f andlaftly, what is its value 
taken as a freehold eftate ?' 

The, work a<:cording to (imple intereft 
1^0 120 



•12 



120 

x>6 iw 



^40 7.20 ^4^ 



120 



no 



14.40 16.4) 70743-* J43 13-6341 J44«^ 

2. Add 656 'Ob 

16.40 514 ^64.00 

4p2 24QA<14 
222 

164 Dedu(E): 



596 
49^ 



1040 5484 

984 43^7^ 

65808 







560 , 

492 70743'^° 



^"f'4513^' 14/. id. 680 
accorOinjg to Cmple 656 

inicreft .i 



24 



The 
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The work, according to compound intereft. 

/. /. ./. 
Firft, If 6 : IOC : :64.5 : Facity 1075 cor. prim 
6) 64500 (1073 
6* • *• • 



yh 



045 

4i 



Anf. 1074/. 00 J. 3 ^/. 
according to compound intereft, 



3^ 
3P 



Logi of the rate: 
Multiply, by the time 



Log. of the rate* and time 



•02530J9 
12a 

5061180 

^53^59 

3,0367080 



Log.' of the con principal 1075, is 3.03 14084 
Log. of thf^rate and time, is 3^0367080 ^ 

, » 

Difference is 9.9947004 

Which is the logarithm^or .987 ^8 ; which fubtrafted 

from the cor. principal, leaves the prcfent worth, 

viz, L io74.ai2i2, which is equal to 1074/. o x. 3 rfi 

The work, as a freehold eftate at 6 per sent. com-. 

pound intereft. 

.06) 64.50 (1075 
5. . . 





045 
42 


Atfi 1075/, a^a 
freehold eftate. 


30 
30 


• 

> 




L 1-4 
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7. J", d* 
Theprcfcntworthat6^^rif«f.fimp.!nt.is 4313 12 8 
Thcprefcntworthat6^<rr£:(r«^.comp.mt.is 1074 ^ 3 

Difference of the worth is 3^39 J? 5 

The prefcnt worth, as a freehold cftate, s^t 6 percent. 
compound intereft, is 1075/. ^ 

By which you may fee it is better to purchafe it at 
compound intereft, by 3239/. 12/. 5^. which is a 
very great difference, being more than the eftate is 
worth for ever. 

And though the prefent worth of this eftate, to 
continue 1 ao years at 6 per Cent, compound intereft, 
comes fo near the worth of the fame eftate, to con- 
rfnuc for ever, the fame rate of intereft being coni- 
puted ; yet if this eftate were to continue 200 years, 
nay dauble that time, yet it would not reach 1075 /. ; 
which /hew$ the agreement of the rules: for if it 
. were otherwife, it would not be found better to pur- 
cJiaie an annuity for ever, than for a certain number 
of years ; which would be a paradox. 

« 
HU E ST. V. 

A gentleman pay« 350/. for a leafe in reverfion, to 
commence at the end of 1 3 years and a quarter, and to 
continue for 21 years and 3 quarters ; what quarterly 
rent may he let thepremifles for, after he comes to be 
in poffeffion thereof, fo as to gain 8 per cent, com- 
pound intereft for his mouey ? 

The log. of 350 /. 2.5440680 

Worth of I /. forborne 53 quarter srr 0.4428627 

Log. of the increafe of 350/. L e. of 970.4=2.9869307 
The log. of the annuity that i /. wiU7 ,. g 

purchafe for 87 quarters. 3 ^ ^ 

Sam of the log. of 22.69 the At/. =1 .3558589 

P R O^ 
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PROBLEMS OR QUESTIONS, 



I N 



t •♦ • ■ - 



A L G E B R A. 

'i/'*Tf*TC)''fciij&*i?hufnWr, whkh being multiplied by 
' ' • Jt' ! J^/abti-lfting 5 from the produft, and the 
Vefh^inilfef diSTiMhy 2,1^ the number fought be adi- 
ed to the quotient, that the fun> may be 40. 



-> ^ » 



' 2. .To find a qumber, which being multiplied by i{l^ 
and48'^ddedto the produdt, ^1 much maybe produced 
as if the fatiie number foughi were multiplied by 18. 



s ^ t * 



3. Tp 4nd a>nu^ber,,to whic.h if m be added, and 
7 fubtrafted iProm the fame number,- (v/z* the firft),.^ 
the "fijoi 6f the addition nfay be douhk the remainder.. 

« • 

\ 4. ■£* o find a niimKera to which if its double, treble^ 
• • quadruple, eSrc. bemadded, the fquarc of the fame num- 
ber may ht pl-oduced. ' ' 

^ *' |5i ^i) finjJ 7L iitimb-er,yhich If ad<ied taitfelf, and 

^ tUe'fum'multipilied by ^he fame, and the fame number 

- ftm fnbrra^ed from the pi odu<5l ; and lalUy, the re- 

xnainder divided by the lame, that it may produce 13* 

6. To divide the number 16 into two parts, fo 
, that tfce fquare of the greater part may exceed the 
fquarc of the Icfs by 32. 

L I 3 , 7. To 
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T* To divide the number 36 into two parts^ fo that 
if 1 7 be added to the fir^^ >' and 6 to the fecond^ the 
lormer may be double of the laltec. 

f / 
8, Let the line AB (of 70 parts) be divided any 
bow In C/ ^fo that AC may be 24, BC 48), it is re- 
quired to divide the fane line again in another point;, 
J or example J in D, fo that the re^langle ADC may be 
equal to the fquare DB : let the fegment CD be en- 
quired; v^bich being o^ti^i^ned,. AD^ DB, will be 
known. ■■^'- " ' - 



."Si . 



9. Let the line EF be divided any how in G,(fothat 
FG may be 6^»GF 4) ; • it is required .to piro^uife. this, 
light line EI^/(for example unto. KQr fo that thie reft- 
angle EHF ra*?y beequal 19 the fqpare GH ; the Tength 
of FH is required. \ , T • 

io« A generaldifpodngMsarniyintoa fquare battle^ 
^nds he has 284 foldiers over arid above; but incrca- 
ling each fide with one foldier^ he wants 25 foUicrs- 
to fill up the fquare: how many fuTcliers had'he^ 

1 1» A certain captain fends out J of b*s fbjdier6-|-^^ 
there remain ^-f-15 : how many foldiecs^had he? 

T2. There is ^n army, to whicbj if you add ^, f, 
and "I of iffelfj, and take away '5600,, th^.. fum-total 
w ill be 1 00000 : what was the number, of the army I 

13. In the reftangje ABCD, the difference of the 
greater fide A B, and of the leffer fide BC^^ is 12; but 
the difference of the fquaresof the fides l68o»: what 
are the fides of the reftangle A BCD I 



14. The 



* >'. 
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14. The length DE of the reftangle DEFG, is 

twice the breadth £F ; and the fum of the fquares of 

- the length and breadth is ten times the fum of the 

two (ides DE, EF : what are the^ fides of the reft- 

angle DEFG? 

c 15. To find' two numbers in the proportion of a to 
. » 3^ whofe prpduft, if they be mnltipli^ by one' an- 
other, fliall be 54. 
... • . .- .1 ^ • 

16. To find two numbers whofe ratio is to oae an- 
other as 4 to 5 ; and the fum of the fquares of both 
is 26Z. ,. 

■* . * .- * ' ' ■• * - 

i7.jl'o find the fide of a fquare, whofe.iflr^4 is to 
the fum of the fides, in a given ratio, as 45 to 12. 

iS. To find the fide of a cube, 'whoCe Juperficies is 
to the folidity in a given ratio^ as 6 ]to 11* 

19. A certain man hires a labourer, on this condi- 
tion, that for every day he wrought, he fhould receive 
12 pence 5 but for every day he was idle, he ihoiuld be 
mulfted 8 pence : when 390 days were pafied, neither 
of them were indebted to one another : how many 

. izys did he work, and how many was he idle? 

20. A certain gedtleman hires a fervant, and pro- 
mi fes him 24 pounds yearly wages, together with a 
cloak : at 8 months end the fervant obtains leave to 
go away, and infiead of his wages receives a cloak^'ii 

' pounds: how oQUch did the cloak cofi? 

21 . A perfon being afked. how old he was? anfwer- 
' cd, If I quadruple f of my years, and add i of ihenx 

•^50 to the product, the fum will be fo much above 
I go, as the number of my years is now below loo. 

2 a. One 
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22. One being a(ke<l^ >vbat hour of the day it ivas? 
anfweredy The day at this time is i6 hours ioog; if 
now i of the hours paft be added to ^ of the remain- 
den you will have the hour defired^ reckoniog from 
fun-rifing. 

23. From Noremberg to Romt zt^ i4ainifesratr» 
Teller fets out at ths fame tidGie froon each of the tto 
cities^ one goes 8 miles a day, the other. 6: inhov 
many days from their firft fetting out will they meet one 
another, and how many miles did each of theit) go? 

24. A certain meffenger goes 6 miles every tiay: 
eight days after, another follows him, and he goes t& 
inilcs a-day : ill what iiuitaber of d^ys Will he come up 
to the firft? s / 

25* A certain meflenger goes 6 miles a-day: and 
after he has "gone J^ miles, ainother foUdWs hito, who. 
goes 8 miles a-day : in how many days will he comfr 
up to him? . .. .^ 

26. One bought threfe books, whofe prices were in 
proportion as* 12, 5, i : if the price of the firft be 
doubled, of the ftcond trebled, ©f the third quadru- 
pled, the fum of thefe ^rodufts will as much exceed 
10 crowns, as the fum. of the prices of the greatcft 
and middle is below 5 : how much did the faid booki 
coft? 

27. Suppofe the number 50 were to be divided into 
two parts, fo that the greater pirtliyeing divided by 7; 
and the lefs multiplied by 3, the fum of this product, 
an^ the former xjuotient, inky make the ftme num* 
•bcr propofcd/ which was 50. 



28. Ut 
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28. Let the number ao be divided into twp parts, 
fo that the fquare of the Icflcr part, being taken out 
of the fquare of the greater, may leave the v^ery num- 
ber propofcd, which was 20, or may leave the double, 
treble, ^c, of the number propnofed. 

29. If a man gain 30 crowns a-week; how much 
muft he fpend a week to have 500 browns, together 
with the expence of four weeks, remaining at the 
year's end ? 

30. A labourer after 40 w^eks, in which he had 
been at work, lays up 28 crc^wns — the pay of three 
weeks ; and fii>ds that he had Expended 36 crowns-f- 
the pay of eleven weeks : what pay did he receive ap 
week ? 

31. In the rcftancle ABC, isgiven'thebafis-AB=9, 
and the difference of the other fides, that is the feg- 
ment BD=3 : required the fides AC, BC? 

32. In the reftartgle triangle ABC, is given the 
bafis A 8=5, and the fum of the other fides AC==:BC 

? =25 : required the fides AC, BC feverally ? 
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33. Suppofe two towers, AB 180 feet high, and 
CD 240, at the diftance AC 360 feci; aladder is to be 
fet upon the line AC, at fome point, fuppofe in E, of 
fuch a length, as from thence it may reach the top of 
both the towers: we require the point E in the line 
of diftance, as alfo the length of the ladder EB, ED? 

34- In the triangle ABC, the feveral fides AB=i3, 
AC=:i4, BC=:i5 are given ; and the perpendicular B D 
being drawn : required the fegments of the bafis AD, 
DCi ■ ' 
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35. In the obtufc angled triangle DEF, the fevcrrf 
fides are given, viz. DE 11, EF 13, DF20; and the 
perpendicular FG, being let fall upon the bafis pro- 
duced : required the prolongatioa pf the bafis EG? 

36. In the reftangle ABCD, is given the difFercncc 
between the length AB and the diagonal BD, that is 
DE=2 ; and likewife the difference between the 
breadth AD, and the diagonal Bt>, that is FB-pi 
required the fides of the reftangle AB, AD? 

37. In a reftangle DEFG, the right line DKis 
drawn from the angle D to the oppofitc fide, cutting 
the diagonal EG at right angles in H: and there 1^ 
given the fegment HK=2, and HE:5=26: rcquirca 
the fides of the rcftangle ? 

38. Let there be a circle whofe diameter is AB, 
with another lefs circle, wbofe diameter AC touches 
within, A; and from the centre of the greatei circle 
D, draw the radius DE at right angles to ^^fJ^^^ 
ting the periphery of the leflcr circle i> F. ^o 
there is given BC (the difFerence of the diameters^ 
=9, with the fegment EF=:5 : required the cUatnc 
ters AB, AC, of the feid circles ?. 

39. Two companions have got a parcel of gumc^' 
(ays /^to B, If you will give me one of your^uinca^ 
I (hail have as many as ypu will have left. Nay* 
plies 0, If you will give, me one of your ff^^I^^^^^^ 
fhall have twice as nxany as you will have left- 
daily guineas had each of them? 

40. A. certaiii perfon bought two horfcs, ^ . 5 
trappings, which coft ico pounds; which trappj 8 ' 
if laid on the firft horfe A, both the horfcs wouju ^ 
of equal value : but if the trappings be laid on 
thcr horfe, he will be double the value of the 



how much did the faid horfcs co&i 
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41. A vintner has two forts of wine, viz. A and B, 
'which if mixed in equal parts^ a flaggon of mixed will 
coft 15 pence; but if they be mixed in zfefqui-alter 
proportion, as-ifyou fliould take two flaggons of A 
as often as you take three of B, a flaggon will coft 
14 pence : required the price of each wine fingly ? 

42. A fon afked his fatherhow old he was? His fa- 
ther anfwercd him thus : If you take away 5 from my 
years, and divide the remainder by 8, the quotient will 
be |- of your age : but if you add 2 to your age, and 
multiply the whole by ;?, and then fubtraft 7 from 
the product, you will have the number of the years of 
my age: what was the age of the father and the fon? 

43. To find out two numbers, to the fum where- 
of if you add 6, the whole fhall double the greater ; 
and if you fubtra6l 2 from their difference, the re- 
mainder will be half of the leaft. 

44; To find two numbers, the produft whereof is . 
240, and the triple of the greater divided by the lefs 
is 5. 

45. Two men have a mind to purchafe a houfc 
rated at 1200 pounds; fays-^tOjff, If you give mc 
-J of your money, I can purchafe the houfe- alone ; 
but fays B to J, If you will give, me f of yours, I 
fhall be able to purchafe the houfe : how much money 
had each of them? 

46. Some young men and maids had a reckoning 
of 37 crowns to pay for a treat, and this was their 
conditions, that every young manihould pay 3 crowns, 
and every maid 2. Now, if there had been as many 
young men as there were maids, obferving the fame 
xonditions, the reckoning would have come to 4 

> crowns Jefs than it did: bow many young men and 
xnaids were therc^ 

47. A 
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47. A general v^ho had fought a hatde, upon re- 
viewing his army, v/hofe foot was thrice the number 
of his horfe, jfinds that before the battle ^j — 120 of 
his foot had deferted^ and of his horfe ^^^-12©, bc- 
fidcs 1^ of his whole army were fen t. in to garrifen, 
(reckoning the fick and wounded), and f of his army 
remained ; the reft^ who were wanting, being either 
ilain or taken prifoners : now, if you add 3000 to 
the number of the flaln, tRe fum will be equal to half 
the ^oot he had at the beginning : what was the num- 
ber of each? 

48. To divide 100 twice into two parts, fo that the 
major part of th«f firft divifion may be triple the minor 

!|art of the fecond divifion ; and the major pan of the 
econd may be double the mtnor part of the firft. 

49. To divide 30 twice into two parts, fo that the 
major part of the firft divifion, with the minor of the 
fecond, may be 33 : and the fum of the minor parts 
fubtrafted from the fum of the major, may leave 14' 
remaining; 

■50. A man, his wife, and his fon*s age, make up ^ 
96 years, fo that the hulband's and fan's years toge- 
ther make the wife's4-i 5 ; but the wife's and the fon's 
iziake the hu(band's-f*2 : what was the age of each? 

^ 51. Three merchants, from three different fairs, 
meet together at an inn, where they reckon up their 
gains, and find them the fum of 780 crowns. More- 
over, if you add the gain of the firft and fecond, and 
fubtra^l the gain of tlie third from the fum, there rcv 
mains tfie gain of the firft-f-^^ crowns; but if you 
add the gain of the fecond and third, and from the r 

fum fubtraft the gain of the firft, there remains the '. 

gain of the third — 43 crowns 2 what was the gain of 
each? 

52.' There 
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52. Three perfons, j^, B, C, owe a certaiii'fum of 
fiioney, fo that ^and B together owe 210 crowns; 
B and C 290, and^ and J 400; what did each of 
them owe ? 

53. To find three minibers, fo that the firft and 
half of the reminder, the fecond and I' of the remain^ 
der^ and the third and ^ of the remainder, may always 
make 34. 

54. Let a fqnare be divided into 9 fmall fquares : 
we are to find and difpoTe the nambers through the 
feveral areas f fo that the fum of every three, taken 
'Cither literally or diagonally, may always be 15. 

55* [Theorem.] Let any numbers whatfoevcr be 
given, ifyoufubtraft every lefs number from that 
which is the next greateft ; I f?y, that the. fum of 
thofe difFerences is equal to the difference of the great- 
eft and leaft numbers. 

56. To find a number, which being multiplied by 
l6f and the produA fubtraded from the fquare of the 
number to be found, the remainder will be 2Bo, 

57. To find a nuniber, which being multiplied by 
2, «nd the produA added to the fquare of the num« 
ber to be found, the fum will be 660. 

58. To divide 1 40 into two pajts, fo that the pro- 
duct of thofeparts mayr=the fquareof 56, that is 3 1 36. 

59« Let 969 foldiers be drawn up into an oblong 
battle, fo that the difference of the greater and lefs 
iides is 40; required the number of the foldiers of 
each rank in Jength and breadth? 

M m 60. Again, 
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60. Again> let 480 foMiers be drawti up iQto aa 
oblong battle, fo that the fum of the greater and lefs 
fides is 52: required the number of thcfoldiers of- 
each rank in length and breadth ^ 

6r. In the fquare ABCD is given the difference of 
the diagonal and the fide, that is £0=6 : required the 
fide of the fquare? 

62. The reftangle EK is added to the fquare DF, 
(being of the fame heighth)| whofe breadth £L is gl- 
ven=2, and aifo the area of the whole compound 
rectangle DK=6o: required the fir A iddeof tfaefquare^ 

6y A man buys fome ells of cloth for 70 crowns ; 
and finds that if he had 4 ells more, he had then 
bought every ell 2 crowns cheaper : how many ells 
did he buy? 

64. A fet of boon companions dining at an inn, 
the reckoning in all came to 175 (hillings: but before 
the bilLwas paid off, two of them flunk away, and 
then the club' of thofe that remained Came to 10 (hil- 
ling^ a man more : how many were there in company ? 

65. To divide the number 2 r in two parts, lb that 
if the greater be divided by the lefler, and again the 
leifer by the greater, and then the firft quotient being 
multiplied by 4, and the latter by 25, the numbers 
produced may be equal: 

66. Let the line AB be divided in C,. fo that AC 
may be 8, and CD 6 : we are to divide the fame line 
AB in D, fo that there£Vangle under AB and DC may 
be equal to the rectangle under AC and CB, or to 
the produ^ from 8 and 6, which is 48: required the 
fegmcnt CD? 

¥ 

6y. Let 
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67. Let there be a rectangle garden A BCD, the 
fcngtb of which AB is thrice the breadth AD; and 
reckoning 1 8 perches from B towards A, that is BE, 
and drawing EF parallel to AD, let the tfr<ftf of the re- 
maining rectangle ED be giyen=:i2o fquare perches : 
what was the length and breadth of the faid garden ? 

* ■ , « 

68. Let 6©o foldiers be difpofed into an oblong 
battle 5 which the colonel, willing to make broader^ 
finds that if he takes away 10 ranks from the length, 
heihall augment the breadth with two ranks: what 
was the number of his foldiers through every rank ih 
length and breadth ? 

69. A man buys a horfe, which- he fells again for 
' ^6 crowns, and gains as rarany crowns in 100, as the 

horfc coft him: how much did he give for the horfe? 

70. A certain Hnen-draper buys two forts of linen 
for 30 crowns, one finer, the other coarfer. An ell 
of thefineft coft as many crowns as he had ells : and 
alfo 28 ells of the coarfcft at fuch a price, that 8 elh 
coft as many crowns as one ell of the fincft: how 
many ells of the fincft Unen did he by, and what price 
did he give for them both I 

71. In a certain rectangular garden, the length of 
which AD is 2a perches, and the breadth AD is loi, 
the walk DG is to be made in a fituation parallel to 
the fides of the figure, fo that the ^rr^ of the faid walk 
or gnomon DG may be equal to the remaining rcfl> 
angle FC, or that the gnomon DG may be half of the 
whole figure ABCD propofed: required the breadth of 
the faid gnomon D£, or BGJ 

M m a 7^. Of 
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72. Of three proportional numbers there is the 
middle tertn giv(:n:=t2, and the dilFereace of the ex- 
treaies=io: required the extremes? 

73* Of three proportional numbers there is give» 
the fum of the lirft and fe^ond=co, and the difie-^ 
rences of the fecond and third:=24 : required feveral 
oumbers ? 

74. Of four proportional numbers there is giveft 
the thlrd=:i2, alfo the fum of the firft and (econd 
=8 ; buddes the fecond number being fubtrafted from 
its f(]uare> the remainder is to be the fourth: required 
the laid numbets i 

75. Of fournurobersin continued proportion, there 
is given the fum of the means=24, and likewife the 
fum of the extremes:^56: required the faid numberS|. 
fuppofing that the firft is the leaft of all? 

• 

76i Two country-women, Amd B, carry looegg^ 
together to market^ and in -the fale of them> one took 
as much money as the other: bttt >^ (who had the 
largeft, and confequently the heft eggs}» fays to B, Had 
I carried as many eggs as you, I fhould have had i4 
pence for them, B replies, if I had brought as many 
eggs as you, I fhould have had but 8 pence for them :: 
how many eggs had each ? 

77. Two country-men, A and B, fell their corn at 
diderent prices: A fells 20 bufhels ; and B received for 
one buAiel as many crowns as he fold bufhels: Aper* 
ceives, that if he had fold as many bulhels as B recei. 
ved crowns, he (hould then have received 252 crowns ; 
but both together received 176 crowns: how many 
buihels did B fell? and what price had A^ 

78. Two 
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78. Two merchants fell 21 ells of cloth: the firft 
fells I ell for as many crowns, as is |- of the number 
of ells that the fecond had ; and the lecond fells 1 ell 
for as many crowns, as is ^ of the aumber of the ells 
that th^ firft had, the fale being over, they had taken 
48 crow;* 5 in all : how many ells did each fell, and at 

what price? 

79. Two merchants have a parcetof filk: the firft 
40 ells, the fecond 90: the firft fells for a crown 
|- of an ell more than the fecond : when the. fale was 
over, they had taken between them 42 crowns \ how 
many eils did each of them fell for a crown? 

80. To find a number, to the quadrujple of which 
if you add 91, the whole iball be the iquare of the 
number fought, as 3 to 4« 

8r. To find a number, from the double of which 
if you fubtra£^ 12, the fquare of the remainder le(s i^ 
will be 9 times the number fought* 

82^ To divide the number 19 into 2 parts, fo th^t 
, the fum of the fquares of the parts will be 193. 

83. To.divide 7 rxxo two parts, fo that die diffcr- 
ence of the fquares, which are made from the treble 
of the lefler part, and the double of the greater, may 
be 17. . 

84. A man buys a piece of lineni and by felling It 
«gwn, he gains 1 1 crowns — ^ of what he bought it 
for ; and finds by this means that he had gained as 
much for 100 crowns as the*4inen cofthim; whar 
price was the linen bought and fold at? 

85. A 
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85. A man buys 18 ells of doth of different ibrts 
and colours^ fuppofe red and black ; >vhat he bought 
of each,' coft 40 crowns ; and he pays for every, ell of 
red doth i crown more than for the black ; how ma- 
ny ells of each did he buy ? 

86. A man buys 123 pounds of pepper^ and as ma- 
ny of ginger; and received for a crown one pound of 
ginger more than of pepper; to that the whole price 
of the pepper came to 6 crowns more than the price 
of the {Tinker : how many pounds of each did he buy 
for a crown ? 

87. A man buys 8apoundsofpepper,and36pounds 
of faffron, fo that for 8 crowns he had 14 pounds pf 
pepper niore than he had of faffiron for 20 crowns^ 
and what he laid out amounted to 1 88 crowns : ho\t 
many pounds of pepper had he for 8 crowns, and 
how many of faiFron for 26? 

88. yfand 5 between them owe 174 pounds ; A 
pays 8 pounds a-day, and jff pays the firft day i pounds 
the fecond 2, the third 3, and fo on :. in how many 
days will they dear the debt, and how much did eacli 
of them owe? 

89. A certain man intends to travel as many days 
as he has crowns : it happens, that every following 
day of his journey he had as. many crowns as he had 
the day before, be (ides two crowns over and above; 
and when he came to his jpurney'^s end he finds' he had 
in all 45 crowns : how many crowns had he at firft? 

90. A certain traveller goes 9 mijes a-day, three 
days after another follows him, who the firft day tra-» 
Vels 4 miles, the fecond 5, and ihe third 6, and fo on, 
gai'nifig a mile every day : in what timewiil he over- 
take the former? 

91. Two 



